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landing of underwater cables to be installed in 1987 (SOAR Phase 1B). The
survey was conducted in two parts: (a) A diver conducted cable inspection of
two existing cables and geotechnical data gathering in the near shore area,
(b) A hydrographic survey including bathymetry, sub-bottom profile, side scan
sonar and current meter data. Both portions of the survey confirmed the
presence of two sand covered channels adjacent to West Cove Beach, the
proposed cable landing site. They offer potentially good shore landing cable
routes to the eastern portion of the survey area where sand thicknesses exceed
60 feet. The western part of the survey area in about 200-300 FSW where sand
thicknesses are relatively thin should be avoided although dynamic
wave-induced motion of the cable should not be a problem at this depth. The
survey provided a good image of the bottom and sub-bottom physical
characteristics of the area permitting the development o¢f a cable route to
deepwater that provides maximum cable protection. The results of the survey

also provide data necessary for cable design and nearshore protection
requirements.




EXECUTIVE SUMMARY

The Southern California ASW Range (SOAR) Phase 1B will
provide a 100 square mile Anti-Submarine Warfare Training Range
in 4,500 feet of seawater west of San Clemente Island,
California. An underwater survey of the near shore area of
SOAR was conducted in April and May of 1985. The survey was to
provide geotechnical and environmental data for the shore
landing of underwater cables to be installed in 1987 (SOAR
Phase 1B). The survey was conducted in two parts: (a) A diver
conducted cable inspection of two existing cables and
geotechnical data gathering in the near shore area. (b) A
hydrographic survey including bathymetry, sub-bottom profile,
side scan sonar and current meter data. Both portions of the
survey confirmed the presence of two sand covered channels
adjacent to West Cove Beach, the proposed cable landing site.
They offer potentially good shore landing cable routes to the
eastern portion of the survey area where sand thicknesses
exceed 60 feet. The western part of the survey area in about
200-300 FSW where sand thicknesses are relatively thin should
be avoided although dynamic wave-induced motion of the cable
should not be a problem at this depth. The survey provided a
good image of the bottom and sub-bottom physical
characteristics of the area permitting the development of a
cable route to deepwater that provides maximum cable
protection. The results of the survey also provide data
necessary for cable design and nearshore protection
requirements.
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SOAR SURVEY PROJECT DOCUMENTATION REPORT
1.0 MANAGEMENT SUMMARY

1.1 Introduction

The Southern California ASW Range (SOAR) Phase 1B will provide
a 100 square mile Anti-Submarine Warfare training range in 4,500
feet of sea water west of San Clemente Island, California. SOAR
will provide accurate tracking of air, surface and submerged
targets.

The in-water portion of SOAR (Phase 1A) was installed by the
Chesapeake Division, Naval Facilities Engineering Command
(CHESNAVFACENGCOM) in September 1984. The cabled system of the
rande is comprised »f two systems: An underwater communications
link (WQC): and a sub-surface link (SSL) for data transmission
with range transponder units. Each is linked to shore by an
underwater cable terminated at West Cove, San Clemente Island, CA.

This Proiect Documentation Report presents the results of an
underwater survey of the near shore area of SOAR conducted in
April and May of 1985. The purpose of the survey was to provide
geotechnical and environmental data for the shore landing of
underwater cables to be installed in 1987 SOAR (Phase 1B). The
results of the survey will provide: (a) A basis for environmental
factors required for cable design:; (b) Geophysical data for cable
location; (c) Data necessary for the Naval Ocean System Center
(NOSC) to support an environmental impact statement, and (d)
Provide to the Naval Underwater System Center (NUSC) the near
shore portion of the total (SOAR) range survey (the offshore
survey will be completed by NUSC).

The near shore survey was conducted in two parts, as follows:
(a) A diver conducted cable inspection of two existing cables
and geotechnical data gathering in the near shore arcea.
(b) A hydrographic survey of bathymetry, sub-bottom profile,
side scan sonar and current meter data.

NUSC, in conjunction with Naval Oceanographic Office
(NAVOCEANO) will conduct a survey of the offshore SOAR area. The
survey described herein will complement the offshore survey by
providing data necessary primarily for cable design, near shore
protection requirements and installation. (Refer to Figure 1.)

This Project Documentation Report presents the findings of the
two part near shore underwater survey. The Project Execution
Plan, Chesapeake Division document number FPO-1-85(28), 1is
referenced as the detailed execution plan.
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1.2 Program Management

The Chief of Naval Operations tasked NAVAIR to form a team for
the planning and execution of SOAR. The overall program manager
for the SOAR Project is the Director, Range Instrumentation
Division (AIR-630) of the Naval Air Systems Command. AIR-6303 1is
the Head of the Sea Range Projects Branch. Within this branch,
the Underwater Systems Engineer (AIR-6303F) is responsible for the
management and execution of the Project. NUSC has been assigned
as the Technical Direction Agent (TDA) for the project who in turn
tasked the Chesapeake Division of Naval Facilities Englneering

Command (CHESNAVFACENGCOM),
Code FPO-1,

Project Office,
the project.

NUSC, as TDA,

Ocean Engineering and Construction
with the near shore survey portion of

provided technical direction for the surveys.

The in-water portion was managed by CHESNAVFACENGCOM, Code FPO-1.
Code FPO-1 was supported by Underwater Construction

Team Two (UCT-2),

and NOSC,

San Diego, as shown in Figure 2.

1.3 Construction Operations Summary

Beluw 1is a chronological record of events during the SCAR

cable survey.

DATE PLANNED

DATE ACTUAL

April 22

April 23

April 24

April

April

April

April

April

21

22

23

24

25

EVENT

-Mobilization of TRB at NOSC

-Installation of SAIC Intergrated
Navigation & Data Acquisition
Systems

*TRB had engine trouble used NOSC
I1X506

-Air transport of survey team to
SCI

-1X506 transit to SCI

~-Barge transport of UCT-2 egquipment

-Start SAIC hydrographic survey
~-Current meters installed
*1X506 directed return San Diego

due to weather

*1X506 out of commission due to
engine room power box fire
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———————— April 26 *NUSC contract EGABRAG IIl1 via DOE.
EGABRAG III in transit to SCI.

April 24 April 27 -EGABRAG 111 begin survey

April 29 April 29 -UCT-2 personnel transit to SCI
April 30 April 30 -Start Diver Survey

May 1 April 29 -Complete hydrographic survey

May 2 April 29 -Demobilization of Egabrag III

May 9 May 9 -Complete Diver Survey

May 13 May 11 -Transportation of UCT-2 personnel

to San Diego

May 15 May 14 -Barge transit of UCT-2 equipment
to San Diego

*Denotes unplanned events

2.0 LOCATION DETAILS

2.1 Construction Site

San Clemente Island is used by the Navy as an ordnance
delivery test and evaluation site. Transportation to the
island, 70 miles west of San Diego, is by daily aircratt flight
or by barge once each week. All food, fuels. water, and other
supplies are transported to the island.

The West Cove cable landing site consists of rock covered
by loose sand. The beach extends seaward at a shallow slope.
The near shore underwater area is sand with several
outcroppings of rock.

2.2 Geographical Data

The reference stations utilized in both the hydrographic
and near shore diver survey were located on control points with
coordinates shown below. The hydrographic survey used the Del
Norte navigation system with shore stations set on Captaine 3
and Lamar 1. The near shore diver survey utilized transits set
an Captaine 3 and Pad 1 and angles turned clockwise from true
north. A location map is shown in Figure 3 representing
relative distances between control points.
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LAMBERT GEODETIC

“LAMAR 1" N 316,921.69 N 339 55 g§g, 19"
E 1.278,554.83 W 1189 36* 13.12"

“CAPTAINE 3" N 317,612.03 N 33° 01 2.97"
E 1,282,827.48 W 118° 35' 23,13"

“PAD 1" N 316,847.76 N 339 00*' 54.60"
E 1.279,178.97 W 1189 36' 5.77"

2.3 Weather

A single foul weather day occurred during this project
where operations had to be scrubbed as the 1X506 was directed
to return to San Diego. The on site engineer reported 6-8'
swells and 20-2% kt winds, and building. Primarily, the
weather was calm with 8-12 Knot winds and 3-5 ft. swells being
reported.

3.0 SURVEY DETAILS

3.1 Diver Cable Inspection and Survey

The two existing WQC & SSL cables were inspected by
Underwater Construction Team-Two (UCT-2) as they proceeded
along the cable. Marker Buoys were attached to numbered
reference tags on the cable and these buoys "shot-in" from
shore with transits to verify "as-built" conditions. Survey
data with transit angles from control points and diver remarks
can be found in Appendix A. The apparent displacement of the
cable from the "as-built" conditions could be due to
inaccuracies of survey techniques. The condition of the cable
is very good with most of the cable buried in sand 4“-&" to 100
FSW, the extent of the diver inspection. The WQC cable does
have one suspension that is 100' between suspension points and
has a sag of about 8"-12%. The suspension will be removed or
reduced during the next survey period in the summer of 1986.
Underwater video taping from 10 FSW to 90 FSW was performed on
each of the cables to document their condition. Original video
tapes are in possession of CHESNAVFACENGCOM.

Rock outcroppings were located using the jet probe. A
large sand covered channel about 20'-40' in width was found
between two rock outcroppings. Sand overlaying rock in this
channel is at least 9 feet thick as found by the divers. The
sand covered channel could be used as a cable laying lane for
future cable lays. The surveyed rock locations and sand depths
verified the conditions found during the SAIC geophysical
survey.
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Four sand sample cores were taken from San Clemente by the
divers using the Naval Civil Engineering Laboratory (NCEL)
geotechnical diver tools. The locations of these sand samples
are shown in Figure 4. After being brought to the beach each
sand sample was carefully sealed and prepared for shipment.
The samples were delivered to NCEL where an analysis was
performed. Detailed results of the laboratory testing of the
soil samples are presented in Appendix B, showing general soil
data and grain size distribution. The soil is a coarse to
medium calcareous sand with densities ranging form 111.6 to
121.3 pcf. Specific gravities ranged from 2.72. to 2.74. The
friction angle for all four samples was 37¢. All the cores
contained shell fragments. the amounts increasing with depth.

The most significant and useful data is the friction
angle. This data will be used to determine the holding
capacity of propellant embedment anchors being considered for
anchoring the junction box.

Rock samples were also secured from the West Cove area and
analyzed at NCEL. The results are shown in Appendix B. The
rocks were visually identified as volcanic, probably
porphyritic felsites. The compressive strengths ranges from
4,500 psi to 8,200 psi, with one test specimen reaching 10,320

psi.
3.2 Hydrographic Survey

To obtain the necessary data for specifying cable design
and optimum cable routes, Science Applications International
Corporation (SAIC) was tasked to conduct a detailed geophysical
survey of an area approximately one nautical mile wide
extending from the shore to three nautical miles seaward.
(Fiqure 1) where depth exceeds 600 feet.

Figure 5 shows the ship's track coverage of the survey
area. Line spacings varies from about 50m in the Northern part
of the survey area to about 100 meters over the southern self
and slope areas.

The geophysical survey consisted of side-scan. sub-bottom
profiling and bathymetry over the entire study area. In
addition, two bottom mounted current meters were installed in
about 30 and 65 feet of water off of West Cove in order to
obtain data on the dynamic wave-induced current velocity field.
Both current meters measure direction and wave pressure
fluctuations, the deep meter also measures temperature. Figqure
4 shows the locations of the deep and shallow current meter
emplacements. Data from the two current meters can be reviewed
in Appendix C. Figure 6 shows a typical Side Scan record with
a clearly defined sand lens over bedrock.
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Each data set has been analyzed according to procedures
outlined in Appendix C. The final product consists of a side
scan sonar mosaic which fcrms a base chart for over laying the
bathymetry and isopach charts., reproduced on semi-transparent
mylar. The bathymetry and isopach data can be readily assessed
in relation to the side scan acoustic image of the bottom. The
presence of rock outcroppings in relation to depth and sediment
thickness is immediately apparent and provides an efficient
method for detailed planning for the in-shore portions of the
SOAR cable installation project. The original mosaic, was
separated into ten plates and each plate was photographically
reduced to a scale of 1:2400. Figure 7 shows the distribution
of the 1:2400 scale plates in relation to the 1:8400 chart.
Figure 8a, b, and c are the 1:8400 charts reduced to 60% for
this report and reproduced in black and white on paper. All
original color mylar overlays and Side Scan mosaics are
available at CHESNAVFACENGCOM. Commander, Anti Submarine
Warfare Wing-Pacific and Naval Underwater Systems Center (NUSC)
were provided with copies of all over lays and mosaics.

4.0 CONCLUSIONS

Intergrating the data from UCT-2 underwater survey and SAIC
bathymetric survey provides a clear view of the sea bottom at
West Cove and seaward. The side scan mosaic of the survey area
shows a sand covered bottom with rock outcroppings fringing
West Cove to the north and west. The sub-bottom survey
indicated a channel in the rock 20 to 40 feet in width with
sand thicknesses of 10 to 18 feet extending into West Cove to
about 40FSW, the inshore limit of the towed array. The diver
survey confirmed this channel running to shore with sand
thicknesses of at least 9 feet. This sand channel may be a
viable lane to use as a cabie route to the east-central portion
of the survey area where sand coverage is as thick as 80'.

In the central part of the survey area several rock
outcroppings are evident and should be avoided during the next
cable lay. The western portion of the survey area, where
surface or nearsurface rock outcroppings are present, in about
200-300 FSW, should be avoided although dynamic wave-induced
motion of the cable should not be a problem. The current
meters scheduled to be recovered in October should be left in
place during the winter menths to provide information on wave
induced currents during the most severe weather windows.
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AN

SSL CABLE SURVEY

PAD #1 CAPTAINE #3
_ H& vy H % v REMARKS
[} o} [¢] "
95° 28' 30" 31" 245° 590 40" 3° 30° T4 BURIED 2-4
o o] o "
100° s8' 30" 31" 243% 56' 20° 3° 20° T6 E RIED 4-6
106% 217 30" 30" 240°% 32+ 20v 3% 13 T8
[o] [o] e}
115° 44+ oo~ 30" 237° o8 on 3° o T10 LAST SPLIT PIPE
o o] Q
123° 09 oo 30”  235° 32* 20v 2° 36" T12 2" SAND
o [e] [¢] .
130° 38' 30" 30" 234% 05' 40" 2% a1 T14 2-4" SAND
137° 15°* 20" 30" 233° 52+ 20" 2° 20 T16 ANCHOR AN CABLE
[o] o] [s] i
143° 43+ o0 30" 231° 310 40v 2% 15 T18 60 FSW 4-6" SAND
o
148° 20 06" 30" T20
155° o0* o~ 30" 229° 30' 10¢ 2° 13 T23
or
WAt CABLE SURVEY
PAD #1 CAPTAINE #3
H % v H& V4  REMARKS
90° 45' 20" 40" 249° 48" 40" T3 UNDER SAND TO
o [o]
37% 07° 20 36" 246° o' 20" TS SPLIT PIPE
105° 20 00 30" 243° o' 10¢ T7 37 FSW SPLIT PIPE
113° 1s' 20" 30° 240° 33+ 40" 3° T9 50 FSW
121° 17+ 20" 30" 238° s1' 20" 3° T11
129° 09' oo™ 30" 237° 14+ 20" 3° T15
145° 10* 20" 30° 235° 09 o 3° T17
153° 12 20" 30° 234° 54+ 20" 2° 4o T19 SUSPENSION 100°
o " ' o o
160° 09' 20 30 233° 56+ 20v 2% 40° T21 LONG 8-12" SAG
o " [} o
165° 57' 10 30° 232° 15+ 20" 2° 4y T23 90 FSW
13




CAPTAINE

DEPTH/BOUY V&

3073 216° 29°
3074 2o8° au’
30/5 2317 as
30/6 2357 10"
o]
6071 2217 so
60/3 228°
60/ 4 229 aar
60/5 230° 20°
60/ 2319 a3°
60/SSL
60/WQC
70/1 216° 57°
o
70/2 231° 25°
90/1 224° 10
90/2 228° o'
[o]
90/3 223° 26°
90/4

100/1 224 25"

10072 228 2’
o

100/3 230 Q'

100/4 233 28°'

3

20"

20"

10"

20"

20"

20"

40"

40"

40"

40"

125
121
127
128
143
144°
144
148

144

PAD
vy
43
01"

3L

40"

307
ol

46"

56°
o7
08"’
57

26"

13°
29°*
14

58°

REMARKS

Rock commercial yellow float

All sand

sand all around this mark

Sand-more sand to cast-pt. near SSL

Rock surroundings 50' of this position

Sand-20' east starts rock

4-6" sand over rock

2"-3" sand over rock

Sand
Sand
Sand
on cable-buoy moved
Sand
Sand
Sand

20* west of SSUL

19




DESIG

NS1

NS2

NS3

NS5

NSé

NS7

Ns8

NS9

NS10

CAPTAINE 3

ROCK

245

PAD 1

EDGE SURVEY

40°

49° 20"

45* 20"

54

SAMPLES

10’

30

o]

156° 47°
159% 577
159° o02°
173° 30
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18 JUL '35
From: Commanding Officer, Naval Civil Engineering Laboratory, Port Hueneme
To: Commanding Officer, Chesapeake Division, Naval Facilities Engineering

Command, Washington Navy Yard, Washington, 0.C. 20374
(FPO-1/Keith Cooper)

Subj: GEOTECHNICAL ANALYSIS - WEST COVE, SAN CLEMENTE ISLAND, CALIFORNIA

Ref: (a) CHESNAVFACENGCOM Work Request N6247785WR50729 of 2 Apr 85

(b) PHONCON CHESNAVFACENGCOM (FPO-1) Keith Cooper/NAVCIVENGRLAB (Code L42)

Norm Albertsen of 3 Jul 85

Encl: (1) Soil Data Summary Chart
(2) Grain Size Graphs
(3) Rock Sample Analysis Memorandum
(4) Rock Compressive Strength
1. By reference {a), the Naval Civil Engineering Laboratory (NAVCIVENGRLAB)
was requested to provide support to FPO-1 for the site survey of West Cove, San
Clemente Island, California. This support consisted of providing the Underwater
Construction Team Two (UCT-2) with geotechnical diver tools and supplies and
providing laboratory analysis of the samples taken. The diver tool kits (impact
corer, MSPT and jet probe) were supplied to UCT-2 and the samples they brought
back were analyzed. This letter is a summary report of the geotechnical
analysis of those samples.

2. The samples brought to NAVCIVENGRLAB were four cores taken with the impact
corer and five rocks that were approximately 12 inches long, 8 inches wide and

5 inches thick. The cores were analyzed in the Seafloor Soils Laboratory at
NAVCIVENGRLAB. They were visually examined and subjected to a series of
laboratory tests to determine general characteristics and engineering properties.
Laboratory tests were performed to determine grain size, density, specific
gravity, grain angularity, and friction angle. The rock samples were cored to
provide specimens for compressive strength tests.

3. The results of the laboratory testing of the soil samples are shown in
enclosure (1). The grain size charts are shown in enclosure (2). The soil is

a coarse to medium calcareous sand with densities ranging from 111.6 to 121.3
pcf. The specific gravity ranged from 2.72 to 2.74. The friction angle for

all four samples is 37°, All the cores contained shell fragments; the amount of
fragments increased with depth in the core. The locations where the cores were

taken was not available, therefore, no comment can be made on areal characteris-
tics of the site.

4, The results of the rock sample tests are shown in enclosure (3). Cylindrical
specimens were cut from the rocks and compression strength tests were performed
on them following ASTM Standard D2938-79., There was some deviation from that
standard. The specimens were 1-11/16 inches jn diameter rather than 1-7/8 inches
and 3-1/2 inches in length whigh tigf¥est dnelrequirements of length equal

to at least twice the diameter. e rock types were visually identified as

volcanic, probably porphyrite felsites. The compressive strengths ranged from
4,500 psi to 8,200 psi, with one test specimen reaching 10,320 psi.
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Subj:  SEOTECHNICAL ANALYSIS - WEST COVE, SAN CLEMENTE ISLAND, CALIFORNIA
5. Questions concerning this information should be addressed to Barbara

Johnson, Code L42, Naval Civil Engineering Laboratory, Port Hueneme, CA 93043,
(805) 982-4362, A/v 360-4362, FTS 799-4362,

£~7J7

R. N. CORDY
By Direction
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15 July 1985

MEMORANDUM

From: L42/Malloy
To: L42/Files

Subj: ROCK SAMPLES FROM SAN CLEMENTE ISLAND (WEST COVE); IDENTIFICATION OF

1. Five small boulders were collected at West Cove by UCT-2 divers and brought
to NCEL for compressive tests and megascopic identification. All five rocks
are similar lithologically, and appear to be porphyritic felsites, possibly
rhyolite or quartz porphyries., All five samples show alternating dark and
light grey banding, presumably flow (?) lines. A1l samples have rounded,
subrounded, or angular fragments, ranging in size from a few millimeters to 5
centimeters, The most common inclusion is yellow, fine grained, soft, and
hydroscopic; presumably pumice. All samples exhibited glassy phenocrysts with
no plagioclase twinning, suggesting quartz. All samples are highly competent,
hammer ringing rocks.

2. Individual differences in the five samples include:

Sample 1: This is the freshest looking rock. Dark and light grey flow (?)
lines are parallel to the long axes of the cores taken for
compressive tests.

Sample 2: This sample is tinted rust red in streaks throughout the cample.
Flow (?) lines are approximately perpendicular to the cores'
long axes.

Sample 3: This sample has coloration similar to Sampie 1, but the flow (?)
lines cut across the cores' long axes at about 30°.

Sample 4: This sample resembles number 2.

Sample 5: Flow (?) lines are less conspicuous in this sample., They appear
to be parallel to the cores' long axes. Yellow to rusty
porphyritic inclusions make up 30% of the sample.

3. In summary, the rock samples appear to be volcanic extrusives that picked

up other volcanic rock debris in the process of flowing and may have included

its own cooled fragments (flow breccia). This is a hand specimen identification.
Thin section examination by petrographic microscope is recommended if a more
precise identification i{s required.

L9

R.JJ MALLOY

30 ENCLOSURE (3)




ROCK COMPRESSIVE STRENGTH
RESULTS OF AXIAL COMPRESSION TESTING OF SPECIMENS TAKEN FROM fIVE ROCK SAMPLES

FROM SAN CLEMENTE ISLAND

ROCK SAMPLES CYLINDRICAL AVERAGE COMPRESSIVE
TEST SPECIMEN STRENGTH (PSI)

SAMPLE 1 Specimen Al 10,320 psi
Specimen 8, C2 5400 psi

SAMPLE 2 Specimen A, B, 2| 5700 psi

SAMPLE 3 Specimen A, 8, C2| 4500 psi

SAMPLE 4 Specimen A, B2 8200 psi

SAMPLE 5 Specimen A, 8, C2| 6600 psi

1 Specimen A of rock sample 1 showed a compressive strength almost twice
that of B and C, therefore, it was not included in the average value.

2 Speciments cut from rock sample showed similar compressive strengths and
the values were averaged.

ENCLOSURE (4)
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1.0 INTRODUCTION

The Checaveake [Division, Naval Facilities Enaineerinc
Command (CHESDIV) is tasked with the responsibility for the
installation of underwater cables for the Southern California
Acoustic Range (SOAR) located about 15 NM NW of San Clemente
Island (SCIl), CA (Fig., 1-1). Current plans reaquire the layina of
22 hydrophone cables from the range area in deep water to a
junction point in shallow water off West Cove, SCI. A sinale
larger cable will be layed from the junction box shoreward
through the surf zone to the Cable Termination Van (CTV).

The West Cove of SCI is fullv exposed to the entire
range of weather and oceanographic conditions that can occur.
Since weather patterns in the SCI area generallyv move in an
easterly direction, there are no fetch limitations to afford even
a reasonable degree of protection for the West Cove area.
Consequently, bottom conditions in relation to cable protection
designs must be thoroughly assessed in order to insure a
reasonable lifetime for the cables and result in loncevityv of the
SOAR.

In order to obtain the necescary data for specifvina
cable desian and optimum cable routes, Science Applications
International Corporation (SAIC) was tasked to conduct a detailed
geophysical survey of an area approximately one nautical mile
wide and extending from the shore three nautical miles seawar?
(Fig. 1-1) where depths exceed 600 feet.

The ceophysical survey consisted of side scar,
subbottom profiling and bathvmetry over the entire studv area.
In addition, two bottom mounted current meters were installed in
about 30 and 65 feet of water off West Cove in order to ohtain
cata on the dynamic wave-induced current velocity field in
relation to the opotential sediment transport. These two current
meters will be in-situ for a period in excess of 6 months with
three servicing periods, one of which has alreadv been

accomplished. The second servicinag period is scheduled for the
week of 15 July 1985. Present vDlans recuire removal of the
current meters on or about 15 November 1985. A copv of the field

log is provided in Appencdix A,

The purpose of this report is to present the reculte ~f
the geophysical survey (i.e. side scan mosaic, bathvmetrv and
isopach (sediment thickness) in a series of overlavs in or-der to
select an optimum cable route from shore to the 600 fort jsobath.
In addition, the svnthesis of these data and the recsults of the
wave and current observations will enable the selec*ion of a
cable junction point.

Two sets of charts are provided vith this reoort uncer
separate cover: a set of three 1:8400 scale chart compbrised nf a
sidescan mosiac with bathymetry and isopach mvlar overlavs; a set
of ten 1:2400 scale sidescan mosaics, with ten bathvmetry an?
seven isopach mylar overlavs.
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2.0 BACKGRCUND
puring the early staaes of the SOAR effort, twc

previous exploratory surveys were conducted, the results of which

provided a basis for the survey presented in this reonort.

The first survey, conducted by the Naval Oceanoaranhic
Office (NAVOCEANO; under the direction of NUSC, Newport,, found
that a direct route between west Cove and the SCAR Rance was not
feasible because the inshore portion of the route was 'blocked'
by a rock ridge lying within the depth of storm wave action. A
less direct but more suitable route with regaré to bhottomr
conditions was sugaested, namely SSWw from West Cove for atout 2
1/2 nautical miles then westerly to the SOAR area.

The second survey, conductecd bv CTHESDIV, was concerned
with an investigation cf two possible nearshore cable annroaches
to SCI; West Cove and Northwest Harbor. Bottom conditions at both
sites were investigated by divers from about 20 fathoms shcreward
and depth survey lines were run usina 2 fathometer and a
line-of-sight positionina svstem for positioning control.
Additional geotechnical information was also oktained at West
Cove for assessing cable burial ashore. Based on this studv West
Cove was recommended as the best of the two sites for a cable
landina area.

The results of these twe reconnaisance surveys le” to
the conclusion that West Cove would he the hest cable termination
point and that a detailed geonhysical survev of the offshore area
should be accomoplished in order to provide plannina data for
installation of underwater cabtles.

3.0 SURVEY SYSTEM

3.1 SAIC NAVIGATICON AND DATA ACTUISITION SYSTEM

Trhe SAIC Nawvicat:nn ar? Data Acguisition Svcker wac
gsed 1In conjunct:n~n with the Del Merte Trispander, to trovide
navigations control fcor the entire survev, In addition, all
pathvmetry data were recor-ed on data 13ks and later analyred
usina the same computer sycster, The SAIC syster consists of an
HP 9920A microcorrnuter interfaced to a 3ual dick drive, printer
and olotter. FEnvironmental syesters are nterfaced via RS222C or
BCD interfaces. SAIU'c ~nrirebensive Sottware packace controls

the entire svster, hut = ‘e-:iagmed 1n 2 mnfylar fashion tc permit
the operator to se*t-up and ~nernl tre cgrvey speclifyinc data
acquisition parameterc -~ g" 3o vecordina, orinting and pleottina
intervals. The svyster alc. ~rovrde - “teerira auidance durina
survey operations. T!ic fuctes egc toen geed oxtensively for all
types of surveve includins —q-re? ~grrarcegrle tracking and cabhle

layino operations.




Specifications of the SAIC svstem are presented in
Appendix B.

3.2 POSITIONING SYSTEM

A Del Norte Model 540 Trisvonder was used to position
the vessel durina the survey. Operatinag in the X-RBand vortion of
the radio freguency spectrum, the Trisponder svstem provides
position accuracies of -2 to 3 meters to line-of-siaht rarnces.

The positioning system was calibrated on SCI prior to
installation aboard the Research Vessels usinae horizontal control
data provided bv NOSC, San Dieaqc.

The control points used for the calibration were the
same ones used for the survev operations off West Cove. These
points are:

LAMAR #1 N 216921.68 ft.
E 1278554.83 f¢t.
Elevation 32 f¢+.

CAPITAINE #3 N 317€12.03 f¢t.
E 1282827.48 f¢t.
Elevation 130.25 ft.

The calculated baseline distance bhetween these two
control points is 4329.15 feet (1319.86 meters). With the
shipboard Master and DDMU installed at Caritaine #2 and the
Remote transmitter/receivers installed at LAMAR 1, the
celibration values were determined so that the ranage hetween the
Master and the Remotes read 1319.9 meters. After comrletinn of
the calibration, remote T/R's were installed at Caritaine #3 ard
LAMAR $#1 and the Master T/R and DDMI were installed ahcard the
research vessel.

A data sheet for the Model 540 Trisponder is opreserted 1in
Avpendix C.

(ad
(¥

BATHYMETRY SYSTEM

An Edo Western bathvmetrv svstem was used to ohbtain
depth data for the entire survey. Althouah a Ravtheon DFET719R
with an SSD100 Digitizer was available and us=2d for the first two
days aboard the IX 506, after transfer of ecuipment and rerconne!l
to the R/V EGABRAG III, the EDD-Western svstem wac used
exclusively for the survey. The decision to 1se the FNO svstem
was based on the availability of a hull mounted trancsducer
provided hy NUSC. Otherwise mountina of the transducer to the
side of the vessel would have recuired extensive fabricatinc and
welding to provide a secure installation.

The 24kHz bathvmetry svstem consists nf an Edo-Western
Model 615 graphic recorder, a Model 261C Digitrak and a “odel




24BE sonar transceiver and is capable of measurina depth to about
2000 feet as confiqured. Greater depth capability can be
attained using lower freguency transducers. The output of the
Digitrax 1is 1interfaced to the navigation computer for recordina
deoth in concunction with ship position.

Specifications for the EDO system are presented in the
Appendix D.

(W]

.4 SUBBOTTOM PROFILER SYSTEM

An ORE Geopulse subbottom profi. r system was used for
de.eomining the thickness of bottom sediment throughout the
csurvey area. The Geopulse system qgenerates a sharply defined
wideband high acoustic source level which can penetrate into the
seabottom. Reflections from lavers or strata of differina
density are received by a hyvdrophone streamer and disolayecd cn a
graphics recorder. The araphic records obtainec portray the
bottor lavers on a known time base and when combined with the
velocity of sound for the particular bottomr material provides a
measure of sediment thickness.

The Ceopulse system consists of a lightweight catamaran
assembly that containes the sound source, a hvdrophone streamer
for receiving the reflectecd signals ancd shiphoard electronics for
controlling, filtering, processing and recording the outgoing and
incoming acoustic siagnals. The return sianals are displaved on 2
araphics recorder and also recordead on analoc tave for archivina
anéd/or reprocessing.

Durina the subbottom survey the location of the sound
source and hydophone streamer were measured in relation tc the
shipboard navigation antenna so that oposition of the vescel
(antenna) could he translocated to the Geopbulse svsterm Jurinag the
analysis phase.

Specificatiors of the Geopulse Svster are provided in
Avpendix E.

SIDESCAN SONAR SYSTEM

)
V3]

An ORE Model sidescan sonar csvetem was ised 0 obtagn
acoustic images of the sea bhottom nver the entire =urvey area,
Survey lines were set-up and the ranae scale of the cidescan wac
such that approximately 150% bottom coverage was ohtained.

All sidescan data were recorded on analoa tape fnr
subsequent plavback ancd processing for developrent of hottom
mosaics.

The sidescan system consists of a towfish and a araphic
recorder for displayina the sonar imaages of the hottom. The verv
short (100 kHz) pulses emanating from the towfish are heared
across the seabed and are reflected from the seaflocr and fror




objects on 1t to produce images oOn tne recorder. The recnrder
and towfich are coupled by an armored tow cah™le tc a winch
equipped with slip rinas. The depth of the towfish is nrormallv
maintained at ninety percent of the water's depth. The distance
above the bottom 1s mmaintained by a comhination of ship's sveed
and amount of cable paid-out. Normal surveyina sneed is
generally 5 - 6 Kts.

Specifications for the sidescan svstem are presented in

Appendix F.

3.6 CURRENT METER INSTRUMENTATICN

Two current meters attached to tr:ivods were deploved in
West Cove on 24 April 1985 for a planne” 6 month deovlovment.
Divers securely mounted the tripods to the hottom with chain and
anchors extending from each lec. Spirit levels on each trinod
permitted the diver to level the tripods and to observe if any
settling had occurred hetween servicing periodes.

Each assembly was ecuipped with twn acoustic locatinc
beacons; one on the current meter and one »n the tripod which
were used for locating each unit durina the servicing veriods.

In addition, the beacons provide a means of locatina the units in
the event they are moved by fishing boats that frecuent this
area.

Both current meters are manufactured hv Sea lata
Corpcration, Newton, MA. The shallow current meter is a Model /7!
Directional Wave Current Meter (DWCM) which uses a two-axis
electromagnetic current sensor for the current measuremen+t and a
guartz pressure transducer to record wave oressure fluctuations.
The sophisticated internal data logger permits a varietv of
sampling schemes, vector averages wave measurerent scans and
formats the data for recordira on the internal cacssette,

The deep current meter is a model €33-12 Directional
wave and Tide Recorder that providesg “acicallv the same
capabilities as the Model 621, but in addition measures
temnerature.

Specifications for these current meters are orovided in

Appendix G.

3.7 RESEARCH VESSELS

The HNavy initially provided a modified 140 foot landira
craft (IX506) for conducting the field survevs. All survey
eguipment was installed aboard IX506 docksife at NNOSC, San Dieqo,
and survey copverations commenced off Wect Cove on 24 Abnri 1485,
Several serlous problems arose during the earlyv nortion of the
operations resulting in IX576 returnina to NOSC, San Dieao on the
26th of April. At that point, a decision was macde to transfer
equipment and scientific personnel from IX506 to FGARRAG TII in




order to complete the survey operation and tc meet schedule
requirements for the SOAR transoonder implant operations
scheduled for the period immediately followina the survev
operations.

N Wwhile aboard 1X506, a partial geophysical survev was
accomplished and two tripod mounteé current meters were
installed. The R/V EGABRAG III was usecd for the entire survey
(repeatina the survev started aboard IX506), includina servicina
of the current meters at the end of the SOAR transnonder
operations.

4.0 DATA ANALYSIS PROCEDURES

Four basic data sets were obtained during the survey:
position, sidescan, bathvmetry and subbottom. The first data se*
1s common to the other three, so that the results can be
presented in a series of charts depictina the rescective
parameters as a function of oposition. Each data set has heen
analyzed according to the aeneral ovrocecdures discussed below and
the final procucts consist of a sidescan sonar mosaic which forms
a base chart for overlavina the bathvretry and iscpach charts,
Using semi-transparent mylar base, the bathvmetry and isonach 1
data can be readily assescsed in relation to the sidescan acoustic
image of the bottom. The presence of rock outcrops and other
bedforms in relation to depth and sediment thickness is
immediately apparent and provides an efficient method for
detailed planning for the inshore portion of the SOAP cable
installation project.

All the survey data sets were obtained simultanenusly
with time, position and deoth recorded on the SAIC navication
system. An automatic time marker was connected to hoth the
sidescan and subbottom recorders and svnchronized with the
computer clock resultina In a reference time bhase for the 4data
acouisition process.

The sidescan mosaics and all overlavs are plotted at

identical scales usina the Lambert Gricd for California Zone A 3
with coordinate values in feet, Filaure 4-1 shows the shin's

track coverace of the survey area. Line spaginas varied from

ahout 50m in the Northern part of the survev area to ahout 170

reters over the couthern shelf and slone areas.

The followinc sections describe In detail the aerera!
orocedures for processina the data sets into overlav charts.
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4.1 SIDE SCAN MOSAIC

The analoa data tapes recorded durina the sicdescan
sonar survey were processed toO remove water column, slant rance
and scale distortion assoclated with varvine ships speed. The
scale distortion is corrected bv utilizing navigation information
whereas water column and slant ranae are removed usinc special
processors. The 'corrected' tape was played back through the
graphic recorder creatina sonar images of the bottom without
speed distortion and these imaces were mounted in mosaic forr
providing an acoustic picture of the entire survev area. The
origlinal mosiac, beino physically large, was separated into ten
plates and each plate was photoaraphically reduced to a scale nf
1:2400. Aan additional mosaic was photographically procduced at a
scale of 1:8400 which results in a reasonable document size that
portrays the entire survey area and is manaceakle for
presentation and aeneral overview discussions. The 1:24020 scale
mosaics cover the same area as the 1:8400 monsaic in 10 plates,
but provide more detail for oprecise plarnina of cable routes anA
specifying a location for the junction hox. Figure 4-2 shows the
distribution of the 1:2400 scale plates in relation to the 1:8400
chart.

During the processing phacse, the sethack or
translocated position of the towfish, relative to the opnsitioninag
system antennna located on the bridge, was deterrined so that the
correct position of the towfish was utilized durina Zdeveloorert
of the mosaics.

L
N

i BATHYMETRY

The bathymetry data was recorded simultaneouslv as a

t 1nction of position on magnetic disks usina the SAIC Navigatior
and Data Acguisition Svstem. Durina tt : »rocecsine nhase,
corrections for transducer draft and tidal elevation were avolied
and the corrected data were edited for sourious or errcneous
values. Tidal elevation corrections were anclied hv nlottinc the
ticdal curve covering the entire survev neriod (ohbtained fror the
NOAA Tide Tables) and diaitizina the tidal elevation sianature at
one ncur intervals. The digitized tidal data were inout ag 2
'look-up' table which was accessed by the computer to nrovide
interpclated tidal elevation at the time of each Adiccrete
observation. A transducer draft correction of 7 feet was apnlied
to all the depth data.

Editing of spurious or erroneous values was
accomnlished by convertina the binary format field data diske to
a text file format. The text file format permits the analyst to
access any or all data contained on the disk ard to edit or
remove invalid data. After comoletion of the editing orocedure,
the edited text file disks are convertes to new edited hinarv
disks and then plotted at the desired scale. The oriacinal data
disks are not changed in any wav.
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The bathymetry 1is plotted on a series of charts at the
same scale as the sidescan mosaics, namely 1:8400 and 1:2400 in
10 plates. The data are plotted on translucent mvlar usinn
waterproof ink and the mylar provides a stable hase mraterial
which minimizes grid distortion due to temperature and humiditv.

All depth sounding on the bathvmetrv charts are
referenced to the standard chart datum for the United States West
Coast, Mean Lower Low Water (MLLW).

Each sounding chart has been constructed usinag
different colors to depict different depths in 100 ft. intervals.
For example, all depths lying within 0 - 100 ft. are plotted in
one color, while all cdepth within 101 ~ 200 ft are plotted in a
different color, and so on. From the comrpnosite bathvmetrv chart
(1:8400 scale), one can readily see the contours formed at the
color boundaries. Likewise, the rather abrunt chance in hottom
gradient at the shelf break is also readily avrvarent.

Finally, it should be npted that the 1:2400 scale
bathymetry charts have been plotted so that a small vnortion of
each chart overlaps each adjacent chart. Consecuentlyv, alignment
of adjacent charts is easily accomplished bv alicnina the actual
soundings.

4.3 ISOPACH ANALYSIS

The sediment thickness or isopach values were chtained
from the subbottom profile records bv measurina the (one-wav!
travel time interval between the sediment water Interface ar~ the
first acoustic horizon or isopach contact. These travel! ¢ire
values were determined alona each survev line at intervals of 7
sec. to 1 minute correspondino to 300 feet and 600 feet of
distance over the bottom hetween observations. These *ime-valuec
were multiplied by an assumed speed of sound in nacked sand »f
1650m/sec (URICK, 1975) to obtein the thickness of sand. These
values were merged with their respective positions and plntted (-
the same manner as the bathvmetrv data (i.e. sedimert thicxnesc
as a function of position). A renresentative subhottor nrnfile
record for the central and north pbortion of the survev aresz ¢
shown 1n Figure 4-2a, which shows the nrecence of a nentes canAd

lens extendina from a rock outcrop at the left of the figure. In
contrast, Fl1g 4-2b shows the steeply sloapina hedforms wh:ch »nccur
in the southern vortion of survev area and are noted o~ F:gure
5-1.

The isopach values are presented in feet (below the
sediment - water interface) and are plotted at hoth 1:8400 anA
1:2400 scales and overlay the hase sidescan mosaics.

The isopachs are also plotted usina different colors to

represent each 10 feet of sediment thickness. The 1:8400 scale
chart has been hand contoured to depict the Adistribution of sand

11
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thickness throughout the survey area.

E N
o,

CURRENT VELOCITY

The two current meter data tapes retrieved at the end
of the SOAR transponder implant were sent to Sea Data Corporation
for transcription from cassette to 9 track tape. Both records
have been transcribed (at different times) and Each record
contains nearly 20 days of wave data (significant wave height),
current speed, oressure (tide), temperature ( degrees C), and 11,
V components of the current velocity. Plots of these data are
presented in the following section.

At the conclusion of the field current measurementc
program scheduled for early November 1985, a detailed analvsic of
the current velocity and wave data will be comroleted and
forwarded to CHESDIV. However, the data obtained durina the
servicing periods will be reduced and informally summarized.

The location of the current meters ic shown on Figure
5-1 below.

w
.
o

RESULTS AND DISCUSSION

The followina discussion acssumes the reader has
available the 1:8400 scale charts comprised nf the sidescan
mosiac and the bhathymetrv and isonach overlavs that have been
provided with the report but under separate cover.

Figure 5-~1, a side scan mosaic of the survey area,
shows a predominately sand covered bHottor with extensive rock
outcrops fringing West Cove (to the Northk) ard the western
boundary of the survey area. Extensive kelp heds are nrecent nff
wilson's Cove and utilize the rock outcrops as ar attachment
substrate to depths of about 125 feet. The kelp does not
generally orow at greater depths ever thouah rock outcrops are
present. There are two narrow sand covered channrels 2t the
exteme northerly part of the survev area ad-acent to the west
Cove Beach. They are sand coverec and offer notentiallv aood
areas for the shoreward portion of a cable route. However, the
channel located on the eastern part of west Cove leads to a small
rocky bluff which might require rock excavatior if this aporoach
is used.

water depth in the survev area varies from ahou* 30 f:.
in the extreme northern part to about 400' at the shelf adae,
three miles offshore, after which the hottom aradient increases
dramatically. Bottom gradient in the survev area is about 1 -
3%, whereas beyond the shelf break the aradient increases
abruptly to about 20%.

In the central vart of the survev area, several rock

14
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outcrops are ohvious, exhibited hy the discrete dark areas on the
si1de scan mesarc. Here the sand thickness is cgenerallv verv thin
amountina to less than 1 foot. In the east central vart of the
survey area rather dense but relativelv small reflectors is more
likely debris; however, haced on the 1sopach analysis, it apoears
to be that rtrese are remnants of a rock outcrop because the
surroundinag cand thickness is minimal (the nrder of 1 foot),
whereas, to tme north of this area the sand thickness is over 60
feet,

The areatest sanc thickness occurs in the northern nart
of the survev area and e; ‘eeds 80 ft,, onlv 2500 feet off
wilson's Cove. The 1sopa. aralvsis shows a small submeraged
sand-ponded vallev, trending southeasterly across the northern
part of the survey area and in an arc parallel to Wilsen's Cove.

The central and south nortions of the survey area have
a relatively thin overburden of sand. The suhbottom records fnr
the southern portion of the survev, inshore of the shelf break,
deplct numerous, steeplv dippina bedforms (Fia. 4-2b) which rise
to or very near the sediment water interface. BRetween these
hedforms may be several tenc of feet of sand. These bedfeorms are
most noticeable in water depth of about 300 ft. where the
potential for wave-induced bottom currents and therefore sediment
transport 1is nealigible,

At the shelf break, several parallel rock outcroons,
devoid of sand are noted on the side scan mesaic.

The data obtained from the current meters in Wilson's
Cove are shcwn in Fiaures 5-2, 5-3, 5-4, and 5-5, Ficure 5-2
shows the significant wave hejaght f(hejgh*t of 1/1C hiaghest waves)
and pressure variance. At the ghallow site sianificant wave
height was about 75cm at the heainnina of the neriof and
gradually decreased to about 50cm. At the deep =ite a <imilar
trend is noted, »ut the wave heiaht 1ic about half that at the
shallow site. This difference in wave heiakt is the result of
the waves becomina steeper and higher as thev 'feel the hotter!
at the shallow site.

The U, V velocity components at the two csites are chown
in Figure 5-2. There is virtually no mean current at the shallow
site, but the leep site exhibits a verv sliaht mean westerlw

current (-U) of about 4 cm/sec.

The maximum speed (orbital velocity) for each one hours
burst interval is shown in Fiqure 5-4. At the 10m site, maximur
orbital velocities approach 100cm/sec and fcllow a decreasinn
trend over the 20 day period averaaina ahout 35-40 cm/sec over
the last half of the record. These speeds are almost wholly
associated with wave dvnamics because no mean flow was ohserved.

At the deep site, the maximum sveed showerd the same

trend, but the maximum observed speeds are about 60cm/sec
decrease to about 30cm/sec over the remainder cof the record.
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Figure 5-5 shows the tidal elevations observed at hroth
sites. Note that the ordinate scales for opressure are not
identical. Bottom water temperature at the deen site chows
fluctuations of 1 to 3° ¢ that correlate with the tide,

Average bottom water temperature is about 137 C.

A more detailed analysis and interpretation of these
data will be provided when the sarnlina program is complete,
This will include, but not be limited to duration and recurrance
statistics, wave energv spectra and the relationship hetween
these parameters and the potential for sand transport.

6.0 CONCLUSIONS

The wWest Cove of San Clemente Island is surrounded hv rock
outcrops around the periphery of the Cove excent for two
relatively narrow sand covered areas that tend toward the shore.
Seaward of the Cove the entire bottom is sand covered with the
greatest sand thickness (exceeding 80 ft.) 2500 to 3000 ft off
the Cove. The remainder of the survey area has a minimal sand
thickness of the order of 1 to 2 feet until the shelf bhreak in
the southern part of the survev area where rock outcrops and
bedforms either reach or penetrate throuah the sediment water
interface. Along the slope where aradients are of the order of
20%, virtually the entire bottom is exposed rock and Adevoid of
sand,

Based on this survev, a cable route from West CTove &n
the shelf break is suagested over those areas where sand
thickness 1s the greatest and surface or nearsurface bhedforms are
not present. It is however, recoanized that in water denthcs
nreater than about 200 feet, dvnamic wave-enduced currents will
he minimal anc the local mean currents are prokahlv not strong
enough to 1niltiate sand movement. Conseaquentlv, the most direct
route may be the best route for the cable 1In this portion of the
studyv area.
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4/21/85

4/22/85

Trisponder Cal.

LAMARY 1

CAP43

Baseline

LAMAR# 1 - CAP#3

Arrived NOSC Post 7 at 0730. Expected Shaker
Express to deliver equipment at 0800.

Drove to SB Airport and found Shaker was going
to deliver on Monday at 0800. Finally had
delivery at IX 506 by approximately 1030 a.m.

Picked up CM (635-12) at United air freight and
then met Morton and Brennan at the airport.

Returned to IX 506 at approximately 1500 and

completed installation by approximately 1930
hrs.

Arrived at North Island at 0845. Checked in and
met Jay Bercaw. Del Norte equipment manifested
on same flight. Take off from North Island at
1000.

Arrive SCI at 1030. Check into personnel
trailers at 1130. Meet in conference room at
1200.

Attendees:

Neil Lantham NOSC Test Coordinator
Jay Bercaw MariPro

Frank Wyatt NUSC

Keith Cooper CHESDIV

Ed Saade Pelagos

Mike Brennan SAIC

Gerry Cook SAIC

Robert Morton SAIC

Mark Silvia SAIC

Discussed overall survey plan and determined
coordinates for survey set-ups.

Calibrate Trisponder between LAMAR#1 and
CAPITAINE #3.

N 316921.68
E1278554.83

4328.06 ft. (flatplane2)

4329.15 actual = 1319.86 m = 1319.9

(MASTER) (824) 2095.0
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1319.86 1319.9
775.1
CAPITAINE #3 ELEVATION 130.25 + 6 = 136.25
LAMAR#] ELEVATION 36.25 approx. 36.25
30.2 PAD 1 start range 100.00 ft.
correction = 33 m
Installed LAMAR#1 1500 hrs. approx. - will correct
batts tommorrow
764 792.2
824 774.3
924 778.8 - LAMAR 1
Bearing CAPITAINE #3 to op. area - 137° M
LAMARg#1 to op. area. 170° M
4/23/85
0645 Cook, Wyatt, & Brennan -Pick up 4 spare
batteries and powered-up LAMAR & CAPITAN,
(Spare batts at each station)
Left spare Trisponder (code 764) at operations
0745 U/W from dock to IX 506 via launch. U/W for op.

area.

Checked out sidescan, but had problems with kelp
- one channel inoperative (port) but Ed Saade
found and corrected a miswire. Unable to get
good side scan record from beach out.

Kelp also fouled 200 KC transducer mounted in
Moon pool -~ This happened several times. Ducer
mount was re-rigged by Brennar to elevator
frame- transducer pipe looks okay at full speed
(8 kts)

Rigged current meter tripods and set each
current meter as noted in the tech log. Silvia
had to grind a larger diameter for each mounting
plate so that the pressure case welds would pass
through the plate.

24




Experienced some phase cancellation of Del Norte
System - may be because we're operating too
close - we're not sure what the problem 1s, bu:
intend to check antenna bearings upon arr:val
dockside.

Boston Whaler over the side with two Navy
operators in preparation for supporting the
current meter (30') implant dive ops.

Shortly thereafter -~ Whaler went aground ashore
-one sailor injured both feet - Bercaw & Wyatt
swam ashore and got the Whaler outside a (mild)
surf zone. The IX 506 stood off and Silvia swam
in with a line-attached it to the Whaler and the
IX crew pulled in the Whaler. The Whaler was
smashed on the hard chives, but not holed.

After the Whaler was aboard Ix, we connected the
gas line and started the engine. It ran fine,
but would not turn the prop when engaged in
forward gear.

1610 PST U/W for Wilson Cove to transfer injured sailors
asho -e.

1721 PST Arrive Wilson's Cove.
Attempting to get another small boat, Zodiac for
example - for support during ops. tommorrow. -

Pelagos will provide.

Decided to change location of Master from T.
Towers above the Moon pool to the after main mast
on IX 506. wWill do this at wilson Cove.
Transferred Master to maln mast and added

an additional 50' of Pwr. Sig. cable inorder

to reach DDMU 1n the lab. Gave Bercaw sparo

CM batts and two cassett tapes for CM turnarouni.

4/24/85
0609 PST Buoy detail.
0630 app. U/W for op. area.
Day Plan .
Pelagos will ship a Zodiac & motor via Jim's
Air - arriving at SCI at 700. Wyatt & Bercaw
will assemble on beach at West Cove and rendezvous
with IX for current meter implant. Will install

deep Cm first - followed by shallow CM.
Following CM implant will comm=nce shallow

seismic work of near shore area. Note: Wyatt
will check bearings of shore stations as per
LAMAR #1 - 170° M
25 .




CAP#3 - 197° M app. -200° M

With Master on top of mast - we should have nc
problems with phase cancellation or drop outs.

0632 Filled metal bucket (with plastic lines) with
fresh water and placed 621 sensor head in water
for a soak. CM should sample at 0700.

1053 'Deep’ CM in water. (See Note)

1135 Shallow CM in water.

Note: Pelagos (via Wyatt) sent Zodiac to SCI.
Wyatt/Bercaw rigged on beach and rowed to IX.
CM implant commenced and Zodiac provided diver
support.
Divers: Wyatt, Bercaw, Silvia
1350 app. Commenced Geo/3.5/Bathy Survey of area offshore.

Kelp line. First-outlined seaward extent of
Kelp beds and then commenced line surveys.

4/25/85

Staff Meeting

1100

1101

Reviewed Geo & 3.5 Records

1800 - 10 lines at 200 line = 200 M
5 hrs. to complete shallow seismic

Side Scan
Arrived NOSC pier SD
Engine Room Fire aboard IX 506

Spent afternoon making arrangements with Bill
McKune, etc. regarding use of Egabrag III in

lieu of IX 506. Because of fire in IX, not ready
until Tuesday. Decision made by 1700 ~ Visited
Egabrag III for ship check - Met with Capt. Ray
Wilson. Vessel very clean and very well
equipped.

Tech party broke down all equipment aboard IX
for transfer to EGAGRAG III.

Agreed with Capt. Wilson for him to bring
Egabrag III alongside IX 506 for equipment
transfer at 0700 4/26/85.

All hands spent night at King's Inn.
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0700

1610

1830

ZULU Time

1413

1507

1515

1520
1550
1610
1620

appr.

4/26/8%5

At NOSC - transferred all Pelagos & SAIC
equipment to Egabrag III - then returned to
Egabrag III berth and completed installation.
U/W for SCI op area

Testing Sonotech transducer interfaced to EDO.

Determined that EDO/Sonatech system capable of
operating to about 1700 ft. at 8.5 kts.

4/27/85

Powered up EDO & DNTI ~ All okay. Set up for
SS/SB/Bathy for 21 lane survey. GEO-Shallow

Geopulse & Side Scan in water.

e —— GEO

2 =.de scan

Ed suggested we use Geopulse and tap off 3.5 KHZ
-~ if that provides good records then we won't
need 3.5 KHZ fish.

Changing Hydrophase for Geopulse - It was
apparently damaged on the IX 506.

Start Line#9 GEO-SHALLOW

Restart Line#10

Complete Line#10

Start#ll
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1630

1659
1709
1715
1718
1752
1806
1812
1829
1838
1851

1901

1920

2307

2400

0038

0125
0130
0147
0248
0302:

0420

appr.

appr.

appr.

30

appr.

824 TR off

Contact Chuck via Radio to change batteries at
both stations.

New batteries on line

Resume Line#1ll

End (early) line#ll - Kelp Bed
Start#12

Start4#l3

End#13

Start#14

End#14

Start#15

End#15
Clean Kelp from Geo & S/S

Start¥*16
End#16
End Survey at 2122 hrs.

Start SS/SB  WQC/SSL Run#l End course
250

End Set upoffset 300' East of previous
line

4/28,/85
SS/SB  WQC/SSL Run 2
Start course 075° T appr.
Dogleg Course
Complete 2nd WQC/SSL Run
Commence Run out to Shelf Survey Area
End Line#3
Start Shelf Survey
EOL 41

Completed 4 lines of shelf survey
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0430 2 U/W for Wilson's Cove

1449 2 1) Kelp Boundary Survey

2) Outline seaward boundary of kelp beds.
1456 Commence boundary run
1519 Start Beach Run4l Course 215-218° T
1525 End Beach Runal
1608 Start Beach Run#2 Course 210°T appr.
1632 Start Beach Run#3 Course 200°T
1641 End Beach Runé3
1657 Start Beach Run#4 Course 190°T
172 End Beach Run#4

-- Start Beach Run#5 Course 225°T

~- End Beach Run#5

o line 4 7
RS-21% 200 AL

1740 Launch small boat and divers for CM
Inspection & Bio bottom samples

Rig for 2nd Kelp boundary run

1944 Start run SS5/SB/Bathy around offshore
boundary of Relp
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2059
2100 appr.
2200

0016:50

1327 z

1335 2 appr.
1345 2 appr.
1411 2z

1421

1431

Pick up small boat

Set up CBL Route Survey
Start cable Rt.#1

End

Start CR%*2
End CR#2

Start CR#3

4/29/85
End CR43

Start CR44
End CR#4

Set up survey for completion of shelf survey and
slope survey at twice the previous line spacing
600 ft. wvs. 300 ft.

Plan to work until about 04002 then tie up at
Wilson's Cove for the night and complete survey
tomorrow AM

Finish line 10(6) then RON Wilson Cove. Return
to op. area tomorrow and complete shelf survey
and slope survey.

Monday 29 + Finish Survey
Tuesday 30 + Offload Pelagos -~ Ship
SAIC Gear
Wednesday 1 SCI Trispo set-up
Thursday 2 Egabrag III sails for SOAR
GEO/SS in water - NAVDAS on line =305 f¢t.

Resume Shelf Survey - with line 11 (7)
End Line 7/11

Endel2

Start+1l3

End¥13

Start#l4
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1505 appr. Start415 (Last Line)

1517 2z

1540 2

1549 z
1603 2z

1720 2z

Endl5

Set up Slope Survey

Lane 253°T

Head for start of Slope Survey
Lane bearing at start 253°
Start4l

End#l

End Slope Survey

Inshore Survey Ops. Complete

Monday 29 April

Tuesday

Depart Egabrag III at SCI approx. 1200 PDT
Check out Trispo stations for SOAR project
To SD via Air Resorts, arrive 1700 PDT to
King's Inn

30 April

Offload SAIC Bathygear and pack for return
Visited Pelagos to discuss SS ?? and other

Wednesday 1 May

shipment
data products

To SCI with F. Wyatt - Set up station FRANK - No charged
batts available so briefed John Thorton (Chesdiv) about
station set up - Returned to SD 1700 approx.
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4
SCIENCE APPLICATIONS, INC.

‘Integrated Navigation & Data Acquisition Systems

Firmware Modules For Interfacing
Short, Medwum & Long Range
Positigning Systems.

integrated Satellite And Acoustic
Navigation Techmiques.

Accurate & Precise Field Verfied
Nawvigation Techrmigues.

Multi-Stup Tracking, Navigation Control
And Reconstruction.

Direct Applications For:
— Bathymetnic Surveys
— Side Scan Sonar Surveys
— Search & Salvage Operations
— Repetitive Bottom Sampiing
— Geophysicat Surveys
— Ocean Disposat Operations
— Mooring Deployment & Retrieval
— Multi-Ship Control
— Exercise Reconstruction

33
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General Features of the SAl Integrated Navigation & Data Acquisition
System

Muiti-System Intertace

Hyperbolic, Range/Range. X. Y Grd
NAVSAT

Acoustic

Environmental Data (Digital & Analog)

INPUT

De-Skewing

Editing
POSITION Surte Fix

CALCULATIONS Multirange Fix

Integrated Fix (Kalman Filtered. Fix Quality Residual Analysis)

L__.I

Kalman Filtering, Editing
NAVIGATION Speed/Course Made Good

Range/Bearing (To A Point)
CALCULATIONS Offset/Distance (Along Computed Line}

—
Local - X, Y

Transverse Mercator - X. Y Lat/Long

PROJECTIONS Unwersal Transverse Mercator - X Y Lat/Lang

Mercator - Lat/Long

Lambpert - X, Y. Lat/Long

—
Aiphanumeric
Video Graphics Transit Mode
Survey Moade

Cartography

DISPLAYS

Plotted Ship Track
— Mult:-Ship Track
Cartography
Magnetic Tape Precalculated Survey

RECORDING Oistc Muit-Destination Points
Printer

L

Display Controls
SPECIAL Recording Controis

FUNCTIONS Navigatian Controls
Analysis

For Fy-tner informatior Priease Zonta

Science APDITaLons inc
Y 4 Ocea~ Scrence Ang Technology S <0
379 Thames St
l Newport R 02840

140118474210
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DEL NORTE

MICRO PROCESSOR CONTROLLED

Designed 1o work with existing Trisponder Master
Rernote units, this DDMU repre:sents ancther
advance mtechnology for our famiy of pestioning
systems Microprocessor contronied this DOMU ¢
many of the tried and proven aulstanding charac
of the zasic Tosponier system - po-abe fu
current drain. relable Also Sy 15 g ine exising
transponders. 1S same foatures gre ot pant of the
system

Saveral S fiant Fhangos tae Dean man For

atce e CRT sn gy Beoaess s D0 S
A0 Gnd S TWOT g g e sl 1, of s

sizeg heipfu m e, oresental o ot an tala
YOU MRt WaAnNt 10 580 tatthe same tme Al ote
e Moty Ot the front pane: For operatona vase. it
has only A power Switch, wevboard and ar imgnsity
conteot for the CRT

Of speciai significance. Del Nonte has overrome
the most common crniicism pertaining 10 range-range
type systems Thie DDMU automatically presents the
-ange data. whether 2. 3 or 4 different ranges,
deskewed 1o the same point of ime  All datas dis-

piayed as being simu taneously acquired. thus overcom-

ing e 1ags {and boat movement) between and dunng
£anging sequences

All data stared in the non-veiatll'e Memaony uch 48
caoration factors cades Lpaate tate, prnonty for myglte
4seT S'ANIANge CONVeTSIoN e10 118 Sty aganst
poaerfaiure and mantaned for abeut 80 days us.ng
internd batteries

The Moder 540 DOMU aso contars st tost
crowtry for checking ali the way to the outpu! conractor
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Jer teatulNE extre

3 cersatie compact smoboafd transcet '
n { output powe’ ano(veauenues Becaus
an

_ soea TRANSCEVER

~ mctve SR

This rugged solid state sona’ transcever was develop d
and the AN/ UQN-4 Depth gounders and ,ncorporates alt ot th

e design <0 cepts u \
ot (ranscevers puilt BY gEdo western ecific cust mef requireme re met through 2 ch
operaling trequencies from 310 40 WHZ. ormnuous\y yanabie manual ontrot of output P 10 2.000 \
watts. ynternalty O externathy controtied putse lens patoibly with att precision recorders %
well as wih 2 wide vanety of standard transduc 1BF of greater ¥ 5 000 hours nas pee’
dcmonstraied o over fouf pundred Mode 248 seres Transcervers!
n 3 197 stand

avanabte
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AU
MODEL 248t SOLID STATE SONAR TRANSCEIVER @i
B
The Modet 248E s unique ‘N that it Offers an operatar the greatest degree of YlexiDnty 0t any frarscever 3.4 T @
on the market
1. Varuble power 0 to 2000 watts (10000 watts optional)
2. Three operating frequencies 3 to 40 kHz setectable (1 100 kHz optionah

over 3 .2 to 100 ms pulse

3. Four recerving modes TvG. Fast AGC Siow AGC. Manual
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MODEL 248E SOLID STATE SONAR RECEIVER @5
_ Ghatarr

* TRANSMITTER

Output power can be controlied from G to 200C wat's Sy the POWER

cantrol The output circuits are protectec trom damage due 1C ace
i aenta: overioad Overvoltage or excess:ive Du'se lengrh—an overicas

raget control is provided on the front panet Three stancarc puse
engths 3. 1. ang 4 ms. are normally provideq Dy 3 PULSE WIDTH
selector for most common appiications with £do systems Jther puise
' engths are avaiable on request over the range ot 2 to 100 mi
! seconds AMANUAL TRANSMIT key 1s provided for test purpCses with
‘ a transmit (ingicator lamp

The Model 248E Transceiver 1s designed 1o accept a 10 00C watt
1 power DOCsier assembly as shown or Page £ wrer adgtionai outout
! power (s required A HIGH LOW power selector switch s proviced or
' she front pane! to switch this booster in

; FREQUENCY SELECTION

| The Moge: 248E s normally provided with cne operating frequency
avavable from the standarq frequencies given in the pertormance
spec.tications JD 10 three operating trequencies in the range 0t 1
1 +n 100 KMz zan De made avauable as an optior with the FREQUENCY
1giector contral The bardwidth of the recewver 15 normally | kHz
"lncn optimizes performance for the Medwum™ pulse length Other
nanawicths car be spectied The four position FREQUENCY selector
switch can be used to select any combination of three frequencies
lanc or tour bangw:dths

RECEIVE MODES -

15qur receving medes are Drovidec (0 the s13ngard umit

Mode Typical Application
™G Sub oottcm prot ung
Fast AGC P.oeline ‘ocation
! Sica AGC Batnymetry operation
Manua: Wide range of miscelianeous operations

~ a'' mcdes provigec aspecial front panei ndwcatsr s provided which

s the operator when *ne rece'ver gain 'S $€1 100 Migh and the ou!

L' s g0.ng nte saturatior This teature is parncuiarty usetul when

.D€°3Urg with 3 wie 1ange of recsrang Ccev.ces such as hard Cody

z g3 2r magnerc tape reccrders Saturalion shouic be prevented
- tme trarscever 07 MR Quai’y recIrangs

=Lt = Time varied Gair teature .s provged o the TVG anc AGC
—z3es which reguces the ga.n of *he rece ver 4C dB .mmediately atrer
cl.ms™85.5" ang allows ! tc recover in 100 milliseconds This pre
e~*s *ne 5aturation ot the recever Cy xcessively SIrang signals wher
83t ng 'n shallow water In combinatior with the 6C cB AGC zoar
*o this feature provides virtually hangs ot gai- contror operaticn
2vec 8 100 000 1 change in signat level

JELAYED TIME VARYING GAIN (TVG)

¢ 4= the Moge! 248E s used in a Sub bottom Protiling mode the
"vG 'esture s used in the recever 1o iINcrease and normalize the gain
' the recever as the weaker echoes from the deeper sub botfom
27978 return to the recorder A group of controls on the right sige of
=~e tront pane! pertorm this tunction in the followmg manner

‘e 31811 0f the TVG is detayec 1n time manualy untii the signal has
¢2CNeC the bottom This can be monitored on the recorder Dy view
‘e 8 30€c.2! TVG  start pulse which marks the recording at the be-
Mg of the TVvG action The delay range of this control s two
~A4CO0NAs 10 One second continuously adjustable by tine and
2180 CONIPOIS

Orcese’ the Zea, 2OrtrCis NEGS ~S'De .ares u~' ‘~pocts~ =
charges sig~tcanty To normatze the cectoTer srese- -
varyng atteryatior ‘N thesut DOOM sediments arete .ecgar B SE
CONtr oS Srovidec whicn sets the rate Cf ncrease - reze .er ga - =
6CcB cveratme rarge st 20 100 ™ -secznds Trega ~ RISE rme
setting s getermneC Dy 're acouslc attenuatLr character st oy o
the Sub DCMom Wher UseC with 1me Mar_a ga~ fomrn g norma
1280 ¢:SDIay 2an De DroCuCeC Over 3 wiCe r27ge 2* SLi's ™ sel.~er”
attencaticr characterst.os and gec'™ reas mgs

FAST AGC

wher the Moge 248E s uhihzed to getest a mig™ ~lers 'y s§~3 -4
relatively N015y DACKRrOUNC SUCh a5 trying 'C Jetec  a TureCc  fe ~e
0 the presence of sub bottom reflected signais the FAST AGT mcz

will normalize the backgrou~d sig’ als anc emghas.ze ne s1re-ger
signal The gan ot the rece -=° 15 automatically Zla—zed Tur 7g an.
returr CyC'e 1C keepr the average Sigma retur” we ZTelwa 33°.°ator

A short durat on Strong ech”. will £35S througr the rece Ler witm tt e
Or "0 gam reducton theret, sreal ng 2 Carr recIrler Tatk -~ 'he
presence ot 3 suUDOURE DATREIOUNC NO s€ leve. ~ e t.era AGT rarge
s 6C 28 centered aboul SOME AOMINA: MArLA g& ~ S€'T TE wnhil”
alsc permits 60 gB ot gain variation Inactuar use s AGC tecmmicue
yielgs aimost a totai nands of* operat:or over 3 very range ' rpu;
signal conditions

SLOW AGC

When useg ir the Seeg water cathymetric moce ‘he SLOW A5
shouid De uses 'z Drovide  hands oft operaticn It 'te 5,578
this Mode 'he npu! SIgN3IS usudlly vary aiCe, - amp L
transmiss.on 1o *rans™iss.0” Jue 'O the ra~dcm mMmI.eTer
vesse and the rel3tvely I0NE Transmit time Tor the §igra. 't mase
roung trip to the geec ocean Dottom Sigra ampoi'uges 2 a.e02
over 3 10 secong periol anc the overal gam Sf the reze «er 3
siowty 1o account fortruiv average sigra- tt arges rather thar -
«ar alCns Qurnng an, single 'ransmitrecene 1,0e The l.en?

Laraton Sravges s the same as ‘or tme FAST AT ~

s a

MANUAL
A NMANUAL —oge ¢ orovidec - tne Moge
tNCSE gener3 ourplse ACC 13TGNS arere
AQt MaAllk tre stmer tmree Toerating TIle B
the tront pare tontez grz.ozes I0C 2B za L
47 B nme .arez

27 'earure § 83T s

OTHER CONTROLS AND OUTPYTS
A Transmet Receve seiectsr ¢ Drovicec T cer™ t ~Crmya tratsle &7
cperation or recenve cperat on ziore

Two very usets. signals are ava lable cr tne ‘rome pane wr I”
be usec ‘or 3 wide range ot reasons—ne KEY PULUSE sutput 272t
RECEIVER QUTPUT

The recever outnu! 10 the recorger car de seeztes n 3 F .
or UNFILTERED torm This cnoce s usetu. 1o colmze ec2r2 g8 -~
a3 wide range ot appications
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TRANSMITTER SECTION

Power Output
Output impedance
Duty Cycle

Pulse Lengths

Keying Rate

Frequency

Keying

Protective Circuits

RECEIVER SECTION

Frequency
Bandwidth

Output Impedance
Output Voitage
Mimimum Gain

Minimum Detectable Signai

Receiver Modes

¥ :nual Control Range
imernsl TVG

AGC Range

Vensbie TVG Charactenstics

TVG Start Delay
TVG Rize Time
TVG Gain Range

POWER REQUIREMENTS

Promery Vonage
Prmery Uine Frequency
Power

m-1p
MODEL 248E SOLID STATE SONAR RECEIVER —
_ @z
PERFORMANCE CHARACTERISTICS
2000 watts maximum see Power Freauenc, grapr or cage S
50 100 175 250 ohms
8¢
Shert s 3ms, Med um imsr (oeg dms: arg Exterm i, se etz e - L
rare' Otner puise @Ngths avaiable trom a 2 10 100 m lselsnis o= res_ec

120C puises per minute maximuT at the stancard puse e~g'"s Rate
shouid be reguceC wher onger puise lengMs are useg SC as ~G! ' extees
specitied duty cycle

Single frequency selected from the following stangars ‘recuencies 35 & -
12 16 24 ano 34 kHz As an gption up to three frequenc.@s car be ~mase~ =,
front panet seiector from theentire rarge of 1 10 100 kHz - see Power Fregue--,
graoh on page 5. ‘
Remote contact closure remote « 2 volt pulse or manuai front care:

push button

Overioad circuits 1o prevent excessive output ioad current exiessve power
SuUpPply voltage anc excessive puise iength Reset controi on front came returrc
operation to norm™a. operation

Automatical!, seeites
1 kHz stangarc 2' 3tanzac2 freguenTy Of 10 Customer 5 SCel 1At or wher
v310uUS puise wICtNS 2 ‘requenc.es spec tied

50 onms

Greater than 5 ,ots ~—c

106 3B intc 2 50C sr— cac

Typical 1 microvo! = 1wz samc at 38 wHy

TvG FAST AGC SO AGT MANUAC see ‘ex *=¢ ges:r ptor-

10C a8

4C 3B gair variator .n trst (00 me an TG & AGC Mozes

60 2B centerec arounc any za - iortrr setting

N T trzegmmocter dren e T,

wn

2 ms to | second
210 100 ms
60 dB

115 VAC= 109

50-€5 Hz

25 watts quiescen: :n Receive Mode

60 watts average in Transmit Recewe Mode

600 watts peak demand atter 2 KW transmission
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MODEL 248E SOLID STATE SONAR TRANSCEIVER

PERFORMANCE CHARACTERISTICS (Cont.)

PHYSICAL CHARACTERISTICS

External Connections Type MS 31024 connectors in rea”

Size 19 wide x 8%« high x approx 17 qgeep nCiuCing 23~ nesisrs
48 ¢cm wide x 22 cm high x 38 ¢m deep

Weight 40 pounds 18 Kg

OPTIONAL 10,000 WATT POWER AMPLIFIER
For Use With the Mode! 248E Sonar Transceiver

® 10,000 watts output
® Provides an additional sonar channel

INCREASED POWER

Wher the Moge: 248E "3~s2e .e’ ¢ uSeX °*7° 3
protiling o7 Jeec water sz'".me* Lz
watt power ama. tier ¢ 3*%e" 323
HOr Nt the syl zott

10 kv as campares 1t IomV Tl
cever aicne

amor2yers

ADDITIONAL SONAR CHANNEL

Typica: Mode! 248E and 10 000 Watt Power Amplifier Because the opticna: Poner 4o ter ¢
Compinatior 1n optiona’ weatherproo! metal case ment 1t has tsown nNilerr3le ‘or o7 el
Ths gves the Transcever Amp ‘e o
Divly Ot Deng 3 Jud purpese syster Sur
L manor Toud S Shlanes us ng 3 'ransiuter o

: the Power Amiiter ans 2
soundings couwC DE Cornetlec Srellt
cever R SINEIe SwiTlr 7 the front

2ower Ampither

pie trecuenc, avanab.t, 0" 've
versatihily to this ccmprnatior Tne*

trequency ang output transaucers

POWER/FREQUENCY RELATIONSHIP

Maximum transmitting power s Teguces as mwgher Tresue”
cles are seiected as showr im thig Simp EC gt T L
POWER OyTPUT graph

5 e e e
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Output Impedance
Maximum Duty Cycle
Puise Width

Protective Circuitry
Size
Weight

MODEL 248E SOLID STATE SONAR TRANSCEIVER

AMPLIFIER SPECIFICATIONS

10 2% 5C ohms

2%

Selectabte from Moder 248E

(20 msec max.mum pulse wigth tor tull 10 000 aatt
Output short circuit over veitage

19 wice 5 14'. deeo nciuCing connectcrs
28 pourds 112 7 wg»

oy
wiput

nigr

INSTALLATION DATA

|

m

«n Gl

uni
|
e

| oo e o & o |, l :
F, T T e o @& _ »O 8 - :
L _ - — 4
Mod. 248E Transcever
m o = T 1 =h
‘ - i
5 = < f(_“:
. < -
) ! ! ~
= - s y =
10 KW Power Amplifier (optionait
Description Part Number Size in inches

Mode! 248E Cabinet 28235 3 9 31 high x 21 69 deep x 19 75 ~ige
Mode! 248E 10 KW Ampiitier Catinet 282354 14 81 mgh x 21 63 deep x 19 7% wice
Mode! 248f Weatherproof Carrying Case

as shown n photo on page | 14914 11 high x 21 25 deep x 22 wice
Model 248E 10 KW Amphifier Weather

proot Carrying Case as shown

N photo on page 5 22457 16 high x 21 44 ceer x 22 aze
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o core. - I
S Lok Gty Utah BAITS" (B0T) 67081 Telex: MR35
MODEL 615
; DIGITIZED 9.5 INCH
| GRAPHIC RECORDER

’ u

B 30X bdits of internal memory B Thumbwhee! selected deiay
B Alphanumeric printout B Sound velacity adjustment

B 8 Scale iengths 50 - 10,000 B Avazilable in optional rack mount
i feet. meters or ms.

Edo Western’'s Model 615 Recarder is the ultimate geneial purpose graphic
recorder. It's patented* digitizing process offers features not available in
l any other recorder, to provide broad fHexibility under varying operational

conditions. Its rugged construction and reliable operation measure up to
‘ Edo Western tradition.

*US Patent NO ¢ 096 484 43
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New
Generation
Recorder

Edo Westerns ~ew Moce /'S
Recorger comb.nes a oroven sty LS
qrive Mecmanism a '™ 3 rcue
catenteq” @ig:tal £roCess Ng 5, 5'e™
to Drovide ‘he uitTate gerera' cur
pcse recorger Th's new gereratinn
recorger ofters unmatchec capa
pities 'n multipie scales data expan
S10Nn and recorder synchron:zation
plus a bullt in alpha-numenc
generator The mone! §15 Recorder s
designed tor applications where
precise ptter tree operation s re
Guired ad wii! mee! the most
demanding marine arborne or
laboratory requirements The
materials and construct;on are igen:
tical to those Edo Western recorders
which have tield proven the:r dura-

- bility Dy years of troubie-free pertor.
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M3nIle ~enwtnmenty eatreTer
Ths men gerery oo Tt ogrart

TRINITR’S § 3t
s 5% 70 aNT IS0 3, "5 ame It

Z8'aa”z tear.rec

B

B Ar, segmer’ ' ~C_t 33'3 137
e excancecd ‘7 & ‘eer ettt -
T §eConIs alttes 3L 4

et

B Ocerarng ac 35 awe r2I2028 't
Z'her systeTs 3nI of 7a3'3
reczrers

Sirect zorrection far soung Y8 Y,

Direct selecton o* teet meters 7
m:tirsaconas

@ Oirect automat.c rezorg anngtan2n

*US Patent Ng 4 09F afs
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Theory
of
Operation

Tre moge' B18 Recorger g designeg
8°0uN0 3 patenteC” aigitized data ang
memory COnNroY 10 Drovide range ang

phasing for the recarger This
techn.zue was Qrig-nally Jeveloped
‘e’ the £ac Weste'n Moger 606A Sige
Scan Recorger

Ooerstion of the Moge: 615 can pe
wnOer 81000 by constdering the
$:mphtied Biock Diagram avbove The
813 recorger yses a typrcal belt driven
$tytus but s uniQue in the yse of a
ngie be * spees The generation ot
"Houy ‘3nQes and removal ot the
*8te’ CoOlumn 8 lCCOﬂ'\D!ISheC by tim.
G CONITOL ot the digutal memopres

Ne :ACOMming gara 1s first digitized
3 800103 15 gne of two memones
The tec TeMories are cycled in

PG BONS fashion with one in the

VEEE——

Block Diagram

STYLUS BELT

Wwiite mode and 'he s'her i~ tne

'€aC mMode a! any I.en me The
memores are cvC'ac at'er eaem
sounding cycie Eacn -ne 3t nromin
Gata s divided inte 2 248 Sa™pies
WItR an amplitude res> Lt.an ~f 3ne
partn 3215 bin

The timing of the woling itz memory
'S controlled by 'he RANGE anc
DELAY seiect contrals Folicuing
'ransmission the system wilt wart for
a ime equal 10 the setect delay and
then samote the 'ACOMING signats tor
2 time equal to the selected range
iScale factor) The delay ime and
sample rate are both controlleg by a
Crystal clock that includes a phase
10Cked 1000 correction circuit 1o per
mit speed of soyna \npyt

Foltowing compietion of tne ranging
Cycle the memories are swiiched and
the stored data s reac ang detvereg
10 the paper marking amputier The
ctocking of the gata from the
memories to the stylus is controlied
Dy an encoder coupled directly 10 tre
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SIv'uS DE Jr.e mecrar o Thg
78S Ul 5 That *Me 131 trom ne

TETICes s Riaten 1z s, s rmg s
473 s nlecendent ot tet 3Tpan

The Lse ' ‘me rechngues o

T€S. T m Severa Lmigle TRaras

‘e Stils 'ortre recorger The mace
TLCEN! for orec swan bath, e, o
"Rhe zanart: v, it exzans the gegore -
cresertatigr of the botiom 1hg
Gaitentec Jgesigr provides mar.
flexibihity in setecting the op' =~
TaNGE SeCisr 10 be displavea




Installation Data
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Table Top Rack Mount

Specifications

faput
Signal leve!

input impedance
Evant mark

Externa! sync
Trangmit inhibit
Owtputs

$ignai output
Rey puise

Dupisy Modes

iagut 3igna! processing

ot presentation
Sotayed stant
et loag® (¢isplayed)

Snptey oty
3 Jecate Bumbwase!

l-—-nuyw

R Ee——

100 milhvolts r-m-s wil! produce

fult dack pninting. OC to 100 kHz
25000hms nominal

TTL ‘low produces mark for the
duration ot the command

Starts Delay-'Wnte (data storage)

sequence externally

TTL “high " intibits transmit key

pulse

Raw sonar signal

TTL tevel pulse {Note in the sparker
mode the key pulses wl be
separated by at ieast 2 seconds |

Detected (Positive only
(Negative only
(Both tull-wave
Left-to-nght or nght-to-left
See display delay
50. 100. 200. 500. 1000. 2000
5000. 10.000 units
{Umits tront panel selected. ft,
meters. milliseconds)

0-9990 units (. meters.
milkseconds)
Resotution 10 units

Scale lines
Sound velocity correction
Feet

Meters
Milliseconds

Paper speed

internal digitizer
resolution

Display dynamic range
Power input

Environmental
Temperature

Humidity
Shock & Vibration

Mechanical

Paper
{electrosensitive)

Size

Weight
47

10 or 20 across chan

4560-5040 #t seconc range

10 ftsecong resow: or
1425-1575 M'second range

3 M secong resoiutior
Corrections switches set <o
stangarc positign
75 10C '50 20C ines .nch

2048 ytes rsamples) per swesr
Amplituge resolut.on 32 eve's

15 it inary bytes,

26 dB wnite 1o Diack

118V =10V 50-65 Mz

200 warts max

Operating — 10°C to 40
Storage — 25°C to -65
90°6

To meet normal shipboard
requirements

c
c

95" (24 ¢cm) wide 200 (60 M ong
See installation drawing
57 Ibs max ﬁ
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MODEL 261C Degcrnal®
DIGITAL SIGNAL TRACKER

The Model 261C Digitrak * 1s a compact and versatile digital output autcmatic signal trazk:ng
device. capable of precision measurement and dispiay of the undersater dictance betweer two
points The Model 261C. which 1s a generai purpose unit that interfaces with any conventional
depth sounder. 1s designed to aid the hydrographer or oceanographer in the recording and
conversion to digital form of depth sounding or navigational position information tor storage
or computer processing The versatility of the Digitrak * iends itself for such system uses as

« Automatic Hydrographic
Survey Systems

» Precision Transponder
Navigation Systems

- Flight’" Control of
Submersibles

The Model 261C Digitrak * 1s designed to operate
or underwater sonar signals, and s calibrated in
teet based on an underwater sound velocity of 4800
feet per second The time interval between a ref.
erence pulse and a time varying signal 1s measured
by 3 precise digital counter The distance intorma.
tion 1s avaiiable in digital form for transmission to
» data storage device. such as a punch tape or
magnetic tape or tor direct readout on a numeric
printer The intormation is also displayed in a nixie
presentation tor the operator s convenience

The Digitrak - ehminates the major problem in using
dig1tal iming techniques for echo ranging measure-
ment (1 e preventing reverberations, scattering
Wyer echoes. fish echoes. and other unwanted Sig-
nats from triggering the counting system) by blank.-
ng these unwanted signals from the receiver by
means of a tracking gate that “locks on'" to the
Oetrec signal This gate anticipates the signat
POMON and permits only the desired signal to acti-
vote the tme measuring circuits The gate position
vares dutomatically as determined by the echo
Pachang circunts

48
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The Digitrak * provides righ reliabiitty anc ~ =~ —u—
power consumption through use ot T C $t3'8 3072
integratec ¢ircuit des.an The medy.ar zes o~ o
the equipment cermits moditication or acz o o
circuitry for spec al requirements anc < v,
to measure n feet ‘*athoms ur meters 3t
stanadard price

The operation of the Model 261C is zompreter, z.°:
matic. tollowing initial agjustment of gate dect~ cate
width. detector sensitivity and time constant ~ 4
gate deptr is adiusted to the desired signa! Dv ot
serving the gate location on the front pare: \ng.cators
and adjusting to the proper signal with the siew

control Proper tracking is indicated by simu.tanecus
flashing of the Gate " and “Echo ndicztors anc Dy
the tracking light being it The detector settrg s
based on echo characteristics [f the sigra. s 0!
the gate width i1s doubled

The Modet 261C Digitrak® 1s avarlable with aptiorar
cabinet (as shown) or for 19" standarg retay rac»
mounting. Cabinet and siides can be furnished tor
installation by the customer for conversion from
rack mounting to cabinet closure

| ———

==
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MODEL 261C DIGITRAK® }

—

OPERATION

The operation of the Digitrak* can be seen from the block diagram the precisicn bathymetric
recorder (PBR) record and the timing chart on the adjacent page The PBR recorg iltustrates
the typical problem of measuring the time between transmission and rece:pt of the bottom
echo in an acouslic underwater echo ranging system The recewer output shown for the typical
PBR record has outputs for the transmit puise. reverberations scattering 'ayer echoes fish
echoes and the bottom returns These signais are first processed in the Digitrak * input cir
cuits by an AGC threshold circuit that maintains a constant level relative tc the average nc:se
output of the recewver and a detector providing a constant amphitude output The output ot
the detector circuit 1s shown in the timing chart

The Model 261C Digitrak ' provides discrimination against unwanted return signais. similar to
those shown for the PBR record. by means of a gate circuit between the detector output and
the counter control The gate control signal and gate output are shown in the timing chart on
the adjacent page As can be seen from the timing chart only the desired echo 1s permitted
to pass the receive gate and be applied to the counter control circuits The signa!l tracking
portion of the system is used to control the position of the receive gate The tracking circuits
sense the position of each echo relative to gate position and corrects the gate position f re
quired. to position the last echo exactly in the center of the gate As can be seen. the tracking
gate of the Digitrak * permits continuous precise measurement of underwater distance in the
presence of multiple echoes and nigh noise conditions

OPERATION IN MULTIPLE-PING OR
PROGRAMMED BATHYMETRIC SYSTEMS

The Digitrak* i1s provided with a program controlier that perrmits operation in muitipie-ping
or programmed bathymetric systems For deep water sounding. many bathymetric systems
use a ‘one-ping-per-second ' type of operation or other programming resuling 1n more than
one acoustic pulse in transit in the water at any specitic ime This mode of operatior pro.
vides maximum data rate for the recorder. but can cause difficulties when using a Digrtraw *
in the bathymetric system As an example for a depth ot 1300 tathoms and a | pps trans.
mission a transmitted pulse will be generated at deptns corresponding to O 400 80C anc
1200 tathoms The 1200-fathom transmission therefcre precedes the bottom ecnc and as
the depth approaches 1200 fathoms. the Digitrak* receive 2ate will permit the transmit guise
to pass anc the tracker circuits will “lock-on ' the transmut puise With the program controler
a transmit blanking gate 1s provided that prevents an transmission for a period of cne second
pr:or to the anticipated time of arrival of the bottom echo This bianking eliminates the prot-
lem of the Digitrak* from “locking-on ~ to muitipie transmissions or reverderations of scat-
tering layer returns from muitiple transmissions

RECORDER INDICATION OF
DIGITRAK* DATA POINT

For bathymetric systems that include a precision bathymetric recorder as well as the Digitrak "
validity of the digital data can be continuously monitored by indicating on the graphic reco.o
the point at which the Digitrak* sensed the bottom To provide this capability. the Digitrak*
provides an output pulse that can be coupled to the recorder marking amplitier To provide
€ontinuous monitoring of this reterence point on all portions of the record. the pulse should
:,CO“VO"‘::OQ:::‘I'::'E:::VW 1olloh:ed by a blanked area This marking signal 1s automatic-

.'ORW-A) estern Model 333 Precision Bathymetric Recorder (reference Data

49
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MODEL 261C DIGITRAK®

EXPOSED VIEW . INSTALLATION Lser |
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‘ PERFORMANCE CH
ARACTERISTICS
- Power Requirements 115210 Valrs AC, 50-40C Mz, 45 wors
l Range 80.00C Feer, Fothoms, or ‘eters
Minimum Operating Range 2 Feer
Time Base Accuracy - 301X
r lnput Slgnals Count stars  crcu ' operctec d rect'y Sram o transm trer keying s.grai, cecoroer
; signel . internally generstec s.gna! 3¢ other external yignal Requires two-vo *
ouise or sw rck closure  (ount stop circu ' cequ res 90 mv rms sgnal. clems ~g
anc goin 93iust are prov.dec  lerec'sr drov zes time constants of ) oanc £ oms
’ Zerec’ar sens ' vity agjustatle from 5C mv o £ voits
l Tracking Rate Up 'o 6C° cont nuous slope on *he cartam at 15 knots, grecrer thom 6C° slope fo-
§~ort Jurst-on, Or Ot regucec weess
Gate Width 0.2, 50, 8C. 160, 320, 640, 1787, 1560 Feer. Fathoms. or Meters
’ Gate Speed | times gcre width per pulte
} Program Controller Outputs Post ve pulse which con be set from 20 13 500 miliseconss pefare stars o gcre
Digital Display C'spioy Time - Updotec eac tromsmiss.on
Ciwpiov Resalution « 1 fopr, fothom 51 merer witk T ) faor lgthom o meter 300 3nz
L Reg'strarion - Five digits n Ine w *- recranguior 2 013, tubes
! Tracking Alarm Ingicotar - Audio ong visal
b Alorm Control - Actuorec £y 1, I, ¢ or & sounc nas
‘ Print Control Print commanc - 4 5 volts, 30 mc max mu= outout currens Ao .stacie fram 0O

to 775 ms aquration Qrher 3urceoans ‘urn shec uDON redy es*
NCTE:  Occurs afrer wach rransm.ss on ¢ follow ng external ress commsgn:

External Read Command Requires +3 £ v5 -4 5 VT ouise; 7. sngle gate mour & mc s rea. re:
Dratt Control Range - 99 9 ‘ear, fathoms, or meters n O 1 .ncremen
Accuracy =0 1 foot, fothom, or merer 1
Operating Temperature 0°2 o 52°C !
Dats Outputs d-line 1-2-4-8 BCD Coce, ‘1 Srate, -2 5u: O Srore, 2\, 14 me mox.mum !
sutout current
Construction Elecrtronic Circuitry = Solid starte, witk the majority af the system utilizing

integrared circuits

Design Guide = MIL-E-16400

Size = 5174 high x 19" wide x 15 deep 'including connectors:

Weight = 32 pounds ‘for rock mount:

1 Optional availoble circuit cards provide the additional ability of tracking multiple
echoes. This mode of operation requires o constent rate input timing signel whose
positive edge is always coincident with the rransmitter kaying signot A blonk ag
cord is alio available which provides systems blonking 10 a1 to avoid interfecence

i from odjocant transducers.

2) Firsr, losr, or strongest signal salection = Front Panel Control
I Tracking of multiple signals in multiple ping moce.

Optionat Equipment

‘ Bantamen whac w choagt wrnov: %010 .
51 .
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“[Model 5810A

High resolution sound source

Description:
The O RE Model 5810A. geveloped by Scheidegg Research. incorporates two major
advances in high resolution sound source technology

The Model 5810A generates a high acoustic source level of up to 220db” at 450 joules
This output level. combined with a sharply defined. wideband outgoing puise. can
penetrate deeply into sands and gravels wrh resolution unmatched by conventional
profiing systems

Of equal importance is the sze and weight of the Model 5810A plate and catamaran
assembly Measuring 15 inches (38 cm) square and 1 25 inches (3 cm) thick the plate
15 mounted on an ultraiight PVC and stainless steel catamaran which 1s easily dis
assembled for ransporiation and slorage The entre unit weighs onty 80 b (36 kQ)
and can conveniently be launched. operated and recovered by one man without the
need for special handiing equipment it 1s suited for operations from the smallest boats 10
large multi-sensor survey vessels and 1s compatibie with most capacttor discharge power
supphes currently avaiabie

The Mode! 5810A has been exhaustively field tested in a varnety of difficult sub-bottom
environments with excellent resuits This newest addition 1o the O R E Seabed Survey line
15 available for sale or lease through O R E offices worldwide

* Ref 1 u pascal at one meter

Features:
aHigh Acoustic Output-220dd Ref 1 u
pascal G 1 meter.

sligh ght plate and for
sase of handiing and shipping.

#“Clean” wideband outgoing pulse for
superior resolution.

S Successful operation even In sand and
gravel,

# Compatible with existing power supplies
and hydrophones.

®Field proven — the records speak for
themseives.

P :
o
|
PULSE SHAPE | '
|

|
. | | |

Pressure

jo—O—» 4

+ SOURCE LEVEL 220
T l‘ ‘abs. 1uPa Im
Pressure O ; +——
1 |
- I
i
| | 1
& SOURCE LEVEL 219
T ! ;dbl luPa tm ¥ d
Prassure 0 | B €. r (&
! =
! ' SPECTRAL ANALYSES
O e —
P 400 joutes [ o
| - 64p v ——IN
+
t
Pressure O
| -

Oy oser

3
Kilo-Hertz.
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Specifications

Model 5810A Model 5812A Catamaran

Size: 52 in (132 cmib x 361N (96 S cmIW « "1 .n (2B cmy
Model SE13A Plate Weipht: 82 Ib (36 KG: complete witr. Piate

Source Level: 120 db & 450 Joules Matertals: PVC 110a1s with stainless slee: frame Car. be
Meximum input Energy: 600 Joules i 2 pos (1 2 kiiowatts. disassembied it hieig for transponation S!am-ce:ss stee
Maximum Voltage Input: 4 KV naraware thrGugnou!
Size 1510 (38 cmi square x 12510 (32 cm) high
Waight: 26 1b (12 Kg. General
Connectors: (2) heavy guty manganese bronze with stainiess Opersting Speed: 10 5 knots
stee! retaining sieeves Towing Configuretion: Surtace tow witr 2 towing steernc
lines
Catamaran

Steering lines

L . d \
! o]
L Pulse plate
T

Puise cable _I

./'

O RE provides worldwide saies service and leasing Experienced fieid engineers are avaiabie tor ttaining. installation and
operalion of equipment Call any O RE office. well recommend (he most cos! etlective solution 1or your requitements

Pipehine Survey Equipment ¢ Sub-Botlom Profilers » Side Scan Sonat * integrated Deep-Tow Systems « Acoustic Navigation
Positioning. Conirol & Teiemetry ¢ Pinger Locating Systems » Sub-Surtace Buoys

OR. Ocean Research Equipment, Inc.

T £ O Box 709 Falmoutt MA (2840 USA (£ 71846 SROL Terer 947 859

O R E Mousion ORETECH BV - Amsterdom ORE PLC - GI Yermouth ORE PLC . Aberoeen
1272¢ Rova’ PO Bos T76% 1€ Resseme: Wa. ST ey Soger
StaMnrg TX 77477 Serpro Oos' G Yarmoott Nt s Atergeer < ' an-~
PR 713.491 3157 The Ne'heriangt NP GLx Erg ane AR
Tix 775570 Br 20-472@2% Pt aG3 B00RK T,
MIRLH v G

Product made in U S A 54 Prntea i e USA & 02

— A )
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* | Side Scan Transceiver

mode! 160B

The “All Purpose” Side Scan Transceiver

The unique O R E Modei 1608 Transceiver will handle the
entire range of O.R E Side Scan Systems ang applications
High or low frequency. shailow water or full ocean depth
standard side scan or fully processed, every OR E Side
Scan uses 8 1608 Transceiver

Multiplexed for Maximum Versatllity

Muitiplexing all signais up and down the tow cable
eliminates the cross-talk and signai loss problems often
encountered with conventional. non-muitiplexed systems
Multipiexing aiso allows use of low-drag, low cost coaxial
tow cable Other O.R E.systems such as sub-bottom
profiling. acoustic navigation. depth measurement_etc can
be added by simply “plugging-in” to the same cable

Easy to Operate

Simpihified basic control/set-up allows the novice operator to
obtain good quahty data in any terrain Yet sufticient
adjustment flexibility 1s avariable to the veteran to fine tune
as the situation requires

Festures

aFully muitiplexed.

=Sends only 150VDC on tow cable, no high voitage
breskdowns.

2100 kMz or 30 kHz operation with throw of switch.
SRecords obtainable st any control setting.

®AIll contrals have off position for pure data.
BAGC, TVG, TVG Delay, Gain tunctions present.
®8NC co tors tor all magnetic taping .
nPtayback mode aliows enhancement of taped data.
mModuisr plug-in printed circult cards used throughout.

s Compatibie with sil other O.R.E. survey or positioning
systemns.

8 Operates over any cable length.

sAllows use of low-drag, low cost coax cable or muiti-
conductor.

L ing eliminates cr

between channeis or
systems.

q SIDE SCAN TRANSCEIVER
. LS 1]}

-t

-
|
1
[ ]
- - !
— Y — Q
4
wac Tary mecomses
smoCesseo s0 — e,

~e nav
[ saca

6—..—
0D
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Side Scan Tow Vehicle
model 159

Description: Features:
The O R E Mode! 159 Muiti-Scan Side BOperating depth— 1500 meters.

Scan Vehicle 1s one of the most versatile
100 kHz tow fish available

BAIl signals muitiplexed to eliminate signai loss snd crosstaik.
BModular construction for easy assembly and service

Light enough in weight tor convenient BShock-absorbing nose, and trip-reiease tow-point pivot srm reduce charnce
handiing from small vessels it has also of ioss or damage.

set records for deep water operation
Because all signais are multiplexed data
qQuality and maximum operating range
are mantained despite extreme cable
lengths. while the use of small diameter

coaxial cable allows increased operating BOptionsl tow vehicte r

depth and-or towing speed

@Uses low cost, low-drag coaxial cable.
BAlso operates on existing muiti-conductor cable
BAdlustabie Internal balisst for shaliow or deep operation
Sintertaces with O.R.E. Sub-Bottom Profiling Systems.

package

Modular construction for easy servicing

Lightwetght vehicle
can be deployed or
recovered by one
person.

>

Al-dep*

. ansducer

Proiective neoprene nose cone
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621 DWCM

DIRECTIONAL WAVE

RECORDER/CURRENT METER

THE 621 CAN STAND UP TO THE JOB

The 621 Directional Wave
Recorder/ Current Meter i3 out newest
directionai wave sensar  Designed wath
state of the ort technowogy  the 621 DWCM
measares pressure and £ ans currents (puvi
Wit Bver, Measurement w ar (o prowvide a
detauec 1ot of wave heght and wave of

bria. venscty

An utstand 5 ledture of the 621 < its
smar 18ta ctute B apptoac! 1o dats pree
cessing  The 621 vertoo averages wove
measueemen w ans ana viicienty loemate

(he dala Delory aTifing tc tane and thus
enhances the Lapatiin, ot e nstrument Ir:
SAditnr the data crundcher provides many
el Lt ming andd enng cottvnng teatures
e s 11 % auded featutes the 621 10 s
ST e DALY TRENE tar out respeiv

Meate 35 4 [rreona Waue Heoorder
Howe. ot e 621 Sowt 4 0vaer coststian

JAUGE ITENAUTY NS0T whitt 13 st swensitive

har the B30 senes QuARE et

The 621 -« a versatle mstrument 1t can be
LS€C A 4 < ufren! meter as wek as a died
nuna wave recorder  The instrument has
swalct sethings 16 operate at the siower set
nngs suitabfe ot Mononng turbulence and
measunng mean current vewoaty  However
a1 these slow measurement intervals the
621 cannot take concument directionar wave
measurements as can our A5 12

The 621 DWCM rebes on the ideai cosine
nlt response of the Marsh McBimey elec
“Omﬂgh?'.)( Current sensor on the wensiivity
of 8 Sensometrics pressure sensor, and on
an & br dignal optical wheel compass tor an
accurate measure ol near-surface currents
Contruous quaner second samphng and in
atu seweclable vector averaging ol the data
are provided by the Sea Data SB 10 "Ses
Brain data cruncher  High density recording
methods and a high capacity bafiery pack
allow lor depioyments of over a year in
length  Offenng data recording m any one
of hve selectable data formats. the 621 15
ready to do many types of expenments

Ses Brar o 8 tagemars of Ses Deta Carporenor

Sea Data COrporation » One Brdge St. * Newton, MA 02158 * (6171244-3216 * TLX:951107 SEADATANEW

APPLICATIONS

SURFACE WAVES
SITE-SURVEYS

BEACH EROSION STUDIES
INLET SURVEY WORK
TURBULENCE STUDIES

s & & o O

HIGHLIGHTS

* Switch-selectable puv wave recording rates down to
0.5 seconds

*  Mature 'Sea Brain' data cruncher with 32-bit arithmetic

« DIP switch selection of five operating modes. each with
its own unique data format

¢ Switch-selectable burst data or simple mean data, both
with averaging Intervals from 0.5 to 4096 seconds

¢ Fully vector-averaged north and east current measurements
e Seiche and Internal wave measuring capability
« Marsh-McBimey spherical electromagnetic current sensot

* Relisble Seas Dats Model 610 recorder with 15-
megabit capacity

» lnexpensive molded fiberglass alkaline banery pack

« A variety of additional s=nsors avallable using 6"
card electronics

« Suitable for Independent deployments of over » year
in length

« RS-232C test interface

« Internal seif-checking features
1 Unigue 'moonng rolation rate’ compass checking
2 Zero-offset subtraction for zero dnh
3 Calbraton mode at the start of every burst
4 Processor and CRC autacheck of ROM at powerup

s Easy-to-use operator's manuail
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621 DWCM GENLHAL SPECIFICATIUNS

LD Indicaters:

aATER YRLOCITY
Ssmser:
Ra :
Resnlutios:
shold:

winscTiOn
L LITTH
Reeclurion
Accuracy:

Tilt Range:

TEMPFRAATUAR
Type:

Range:
Accuracy:
Resolution:

BATA FTOLACE
Redius .
Forsats.

s
TUmaass
Cryetal
Stabilicy
Accuracy

MRST PROCRANMINC
Buret Interval
Burest Duretico
Scen Rate

Typical Duty Cycle

roVER
Standacad

Opcronsl

ELECTROSICS RACX
Size
Cards

DATA MOWLIORINC
vim fore

’4-232C
Logic Levein

PRESSURR CasE

2-Azis Water Velocity, Magnetic Direction, Depth and Temporsture

POVER/OPF, STANDBY/OPERATE, CAP, RESET, TUST
BURST IWTERVAL, SCAS IWTRRVAL, $CANS PE3 BUSSY
COMPUTL, RECORD, 4%

2-esis Neroh—McBirwey 4.0-inch DX sphere with low-voliaeg
*/- Y00 cm/eec

0.15 cw/awc (12-Bits)

0.13 cw/sec (12-bite)

leae than 0.2 cm/sec (rme, typical, with & sec of slower scanning
scasdy-state: le than 1 cw/sec * 21 of signal

slectromics

#218 Digicourse 8-bit digital opticsi-wheel compass in Ses Dala #4:8 giabs: wowr-

1.4°

issttument heading ).4° water direction 3% wilh typical wild cutrente
velocity ratic errore)

operationsl +/-40" from vertical

due ty, small XY

oarTe
v}l 0.1°C endcap-mounted Sensor: CusT OB Senacmetrics 3tra,s Gauge
iscerchangeable thermistor Couvergion 12 %t
. .
-‘.SOC :a sHC Range 100 pos te (ntamdnard). other depths by reques
;’;l’é) < Accuracy 11
. Nyaterenis 0.41
Resolution 172 sec 0.051. | sec and slower 0.0251

Standard digital cercified 300’ or 450" caseaettle tapes

Yoruat Charscter Count Description

o 81 burest, average. pressure
BACK 7% burst and average
Burst-Only [ 23 durat only

Compact 76 average only

»on 79 same as 620 8CM

2.097152-MHx quartz crystsl
Stable to +/- | ppm over +5°C to +40°C
Better than )0 seconds per 17 months

i
5. 1.2, 4,8, 16 sec.

rom 5 to JOI s» determined by sdbove switches

SOB-9 Sea Data )-section )0-Ahr Atnaline battery pack

05, 8.0, 7.5, 10, 15, 20, 30, 60 min., 1.5, 2, 3, &, & hours, end continuous
b, 24, )2, b4, 128, 256, 512, 600, 1024, 1200, 2048, 2400, 4096 ecens

BATTERY CAPACITY

{tor singie experiments) BATTERY VOLTACE
5DB-SL Ses Dara Y-section J15-Ahr Lithius battery pach SECTION (frean)
(for multiple experiments, mere eoee.o L.
than 9 monfhs st tast messurewent intervale, etc.) Recorder 8
Electronics 13

LM Sensor /-9

33 incnes long dy 5.B inches 1.D.
9 cards. ) unused card slcts

The date written to the digital recorder
the SERTAL DATA jech. This is secial dats with separate SHIFT and DATA

fient, (meanyred just delure 4-bit “paralleler” for the tape head).

y be monitored darectly by a YOM plugged into

lines, MSB

OF THE 5DB-9

TYPICAL CAPACITY
Sb8-9

10 Anr {(botn
together
20 anr

300, 600, 1200. or 1400 baud ASCl] hexidecimal binary dats with CR-LF weparsting each record {avitch-selectsble)
0 and +10 valrs (@ast terminale and computers will accept this), optional ¢/-8 valt

converter avsilable for full RS-232 scandard

6061-T6 aluminum, teted to 3500 per

Reterial

Fiaven Santord hard-coat anodite overcoated with polyurethane paint

Sire case 7.0" dismeter by 37.5% fong. oversll 9.0% diaweter by 57.5" long

Weight opetationsl - B ibs sir, Je ibs water, with crate {5) lbe, lesw dactery. 139 1bs

& sensor 1.C"-d1amecer type-316 stainices steel rod

Tession in-line tensior up tc $000 pounds

Hardwere Crosby Calvenized steel shacules, 0.75" pin with glese fiber 1nsulators, optional side-
®mounted tsbs with avlon ineulators

Contoct Ses Data ot your aees for inf on the 621 DWOM o1 any cther Ses Data Product  Your sres represeniative ba
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THE 635-12 DIRECTIONAL WAVE,

TIDE AND CURRENT RECORDER

Trnys specification sheet provides all
re.evant specifications ioncerning the Sea Data
sel-lL Tirectianal wave and Tide Heorder The

. mes the accaracs 5t the rarcsciertifac

Te tyansda.er ard te Marst-oMobarnewy

sensor L1rn rhe

tlow

provern

wlectr - ar} recordine te-tnotgv 5! the Seg
at3 %' ser,es instrumente < orrisensar
fLIe"l TeaSLTes mPAT et ede® et ogm 4
lirecticn, water ismperal ant tage anfarmation
=11r 2ptional sensors. T Sar 4% measare
conduciivity and wind velouaty The 635-17 1s
also avarlahie with the NBIS a (oustac orbatal

velocitv sensor head. The 10 Recorder used
in the 535-12 g capable of recorcing 15 megsbits
on one 45C° magnetic tape cassetre Tapes are
resad by the standacd Model 1[R reader, and a data
proceesing system 1s available rhat vastly

of daca

Mode

simplifies handling the massive amount
that

LR

the records

635-12

SPECIFICATIONS

Sea Data Corporation . 1 gridge St - Newton. MA G2158 - {§17) 244.3216 « TLX: 951107 Sea Data New

61

Uses the Paroscientific Quartz Sensor,
YS! Thermistor Temperature Sensor,
Marsh Mcbirney Electromagnetic Flow Sensor

0.05 cm Depth Resolution (20 m Range),
0.002°C Temperature Resolution

0.2 cm/sec Velocity Resolution,
0.4 cm/sec Orbital Velocity Resolution

Uses the Sea Data Model 610 Recorder
with 15-Megabit Tape Capacity

Unique Data Compacting Schemes for Maximum
Data Capacity

Fully Reparable (Unpotted) Electronics

OTHER VERSIONS OF THE 635-12

in addition to the version of the »35-17
Noused 1n & Six-inch pressure housing with ar
endcap-mounted sensors, the »25-i0 13 avai.at.»
wich myltiple transports and mulitiple
Get

remole

sensors ta tauch with s i f von o meet 2
In addition

cmassis

special configuration the RS D 0

avai.iable in tve alternate stvies
1235-12

The 1235-12
53512, but
environmentdilv-secure
providged b5y
< CAnr o bavr
either S0 ar
up t~ N0

uses the slectroniis as o

ther

<amke

Svuses

Puther 3 YAL sOnLroe Srotromoa

ooy Sensur cahjed are avai.stle ™

tourle-armer snearh styies 7 et
meters long

1735-1t2

Tre 17

AN the 53%-12"s electrun

tor mounting

rDuses

a il-.oih (R SN

suirtable
cables are availabie
sheath styles in lengiths up .
1735-12 s 120VAL
S~Aht rechargeable battery

box
relav
St os
1500

“ith an

Tack in either
doub v

Deters

sensor

ATmMOY
The

internal

powered with

keepalive, or bv an externa. |J-volt source
The [73%+SCM Weather Ststion

An aitetnative ta the *'° art re br
is the . 73%¢- M Jeatnetr Sgat, L we L 0 re
Beteorologi A, data and stac.ct o aL Ao LAl o e
well a3 ail “he parametere meas . rad bty the S1°
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The 635-12's front panel
ORDERING INFORMATION:

A Model |3 VDM Video Display Monitor 1e
casential for testing and predeployment checkout »

the Als-t2 4hen ordering. specify [he chassis
stv.e ‘K15, 12395 or 1J¥91 and the Paros sensor
range . 6D 110 meters) vou desire. The LY¢]

Dete: sensor 18 the prefrrred sensor, due to
iimiced overranging of the sensor and decreased
resoiution due to stfenustion at greater depths.

T™his senscr provides sdequate resolution and can be

used at more locarion than the 10 and 20 meter
sensors Additionai sensors available for the
53%-12 include conductivity, turbidity and our
WOTAN sccoustic-noise wind sensor. The 635-12 is
slso avsilable with dusl tape transports, 0.25 sec
scanning, event detection, mulliple sensors and
with an external test connector. Spare parts and
@onring hatdvare are aveilable from Sea Dats.

If you need more information conceming the

635-12 Directional Wave, Tide and Current

Recorder, or about other Sea Data products. please

get in touch with us!

SENSOR SPECIFICATIONS:

stusons
l-anis warat velocity, magwetie direction, Sopth. (FRpafacyre

VATED YILOCITY (Mersh-tebirvey Bu)
tensor I-esis. & O-1aeh DN aphers vith
low-vott electronicn

Range i+ )00 cm/eec

ferolution 01 ca/sec

hold leesr than 0.3 cm/oac
less then 0 1 cm/nec
1 cmivac o 33 of signel

1 Srowe Accamstic Cerreat Ba v}

». reflectsag-accovstic (ransducer

190 cwivec

Accuracy “i- | cmiesc ¢ 31 (wmithaver greatet)

Moiee 0 0% cm/sec quicacest. I 0 cm/rec at fuli scsle
Responss Time O 2 sec

slazction
Semsor wodif1ed Digicourae #3115 #1g1tal compans
Besciution [
Accuracy inetrumant nesding 3 veter direction 37 (mas)
Talt range opetationsl */~43 ¢ from verticsl
PAROSCIRNTIFIC “DICI-QUARTI® SgssOR IFEC3
00 o &% peis
Laet teet  weters
Standard fanges 190 0 (3} 20
Abs. Meyimwm Depth 235 " ” 13}
Resolution - waves. 0.0033 0.} cm 0 00lY © O&b cm
tides 0.006 O 12 cw 00017 03 cm
Accurecy”
lessy than B8G ft 0.0} o ols 0w cw
wors tnan BC Lt 0 0% tu (these aren't typor'’
ve temp #30 Pt 0 004 te/°C lmex) 0 00) tr/°C ese:
TRERNOMETER
Type Y81 0. 1°C #ndcap wounted imterchangeshie (nrrdist
taage ORI TINS TR
Accuracy -/ 0.1%C

[ iuvtion o 0t

ELECTRONICS SPECIFICATIONS:

COWTROLS  POVER, STANOSY/OFERATL, RESET. CAP. TEST.

COMPASS  WEAD CURNENT

DaTi ETOMACK

Ned (e Scandard digrcei cecciling 0 or 430 cavaacts

Capacity I megabite on 430 cosseiie (A0C,D0C scans of va-e
Weight and ordical velocityl

Burst Yormat  Liage, record couarer. B sets (vave hyt . or¥  ver

Mesn Format tiags. time. Pl tide presavce. B vete thoe Neogne
T And T meed turrent tempersture. hesdimg

TiE st
©INIGe MHI quarcy srTera:

Seabiiiry Stabie to = - | ppe mwer N D otaoeel D

Accuracy Belter (han | mimure per bomontts

rowvea

SDB-9  Ses Dacs Yosectron MoAn: Afvel.nr sar
$000 fof uwp 1o & monthe SCB-BL RO-knr Lits.
Paru. good for wp r~ one yeac

CLECTRO®ICS RACT
S$iee 3} daches long Be Y B iniver L.oswe
Te cardn, 1 uNused card slot

PHYSICAL SPECIFICATIONS:

PRESSUNE CASL
Material
#041-T¢ aluminum, reted te J30C pot
Finien
Santord Nard-cost snodiie with
fuesd epony avercoat
$rae
cas
°
veight
operstionsl. a1t 1% povads, veter )l pounde
shippiag, vith crate 14) peewds ves
baccacy 179 ibe
% sensor
1 0-1nch dismatec typs Jib prasniers olvs! o€

. 7.00-1nch dismecer by 80 isches long
rall. 9 O-inch drmmeler by 3% 1nches long

Temsioo

1a-{160 tennian wp o 3000 peunds
Nardvare
Croedy Golvantne toanacates, O "3 aack
pie vich g I yarulscors. opriore.
~mounted tabs vith Sylos (msulstors

ST (MTERVaL
BURST RATE, BURST OURATION [SCAmS)  INDICATOAS  WwAVE amd 713 10

ax
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